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14  REPORT   OP   THE    DIRECTOR. 

The  resolution  was  referred  to  .the  Director  of  the  Survey 
for  a  report  thereon,  and  on  December  21, 1898,  the  following 
letter  and  report  (Senate  Document  No.  40)  were  transmitted 
to  the  Secretary  of  the  Interior  and  bj"  him  to  the  Senate : 

LETTER  FROM  THE  DIRECTOR  OF  THE  UNITED  STATES  GEOLOGICAL 
SURVEY,  TRANSMITTING  A  REPORT  ON  JOINT  RESOLUTION  (S.  R. 
205)  TO  PROVIDE  FOR  A  DIVISION  OP  MINES  AND  MINING  IN  THE 
UNITED   STATES   GEOLOGICAL   SURVEY. 

Dkpaktmkkt  of  the  InTJERIOKj 
United  States  Geological  Survey, 

JFaahington,  D.  C,  December  21,  1898. 
SiK :  I  have  the  honor  to  transmit  herewith  a  letter  to  the  chairi^au  of  the  Senate 
Committee  on  Mines  and  Mining  and  a  report  on  joint  resolution  (S.  R.205)  to  pro- 
vide for  a  division  of  mines  and  mining  in  the  United  States  Geological  Survey. 

I  believe  that  the  mining  interests  should  have  a  clearly  defined  representation  in 
the  organization  of  the  Government,  and  that  either  this  proposed  division  or  a 
bureau  of  mines  should  be  established.    I  think  that  such  a  division  or  bureau 
would  be  of  decided  and  practical  value  to  the  mining  interests  of  the  country. 
I  am,  with  respect,  your  obedient  servant, 

Chas.  D.  Walcott,  Director. 
The  Secretary  of  the  Interior. 

Approved  and  forwarded  to  chairman  Senate  Committee  on  Mines  and  Mining. 

C.  N.  Bliss,  Secretary. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

IFashinffion,  D.  C,  December  SI,  1898. 
Sir:  In  accordance  with  the  indorsement  on  the  copy  of  the  joint  resolution  to 
provide  for  a  division  of  mines  and  mining  in  the  United  States  Geological  Survey 
(S.  R.  205),  I  have  the  honor  to  submit  the  accompanying  report,  which  is  arranged 
under  the  following  headings : 

1.  Introduction. 

2.  Foreign  bureaus  of  mines  and  mining. 

3.  Free  mining. 

4.  Statistics. 

5.  Economic  and  mining  geology. 

6.  Special  economic  investigations. 

7.  Museum  of  practical  geology. 

The  only  change  that  I  have  to  suggest  in  the  resolution  is  that  there  be  added 
after  the  word  '^ investigations,''  in  line  10,  page  2,  the  words  ''and  surveys,''  so  as 
to  read,  ''  and  making  investigations  and  surveys  iu  relation  to  mines  and  miniug 
generally.'*' 

The  general  law  of  the  Geological  Sarvey  provides  for  ''  the  classification  of  the 
public  lands,  and  examination  of  the  geological  structure,  mineral  resources,  and 
products  of  the  national  domain."  It  does  not  appear  to  provide  specifically  for  the 
representation  of  the  mining  interests  of  the  United  States  and  for  the  work  tbat 
should  be  done  to  properly  represent  them.  In  view  of  thi^,  and  of  the  necessity  of 
having  some  bureau  of  the  Government  give  attention  to  the  great  mining  interests 
of  the  country,  I  think  it  desirable  that  the  proposed  division  of  mines  and  mining 
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be  efltablished  in  the  Geological  Sarvey,  or,  if  that  is  not  best,  that  a  division  or 
an  independent  bureau  be  established  in  some  department  of  the  Government. 

The  appropriation  mentioned  in  the  resolution  ($150,000)  would  be  sufficient  for 
the  statistical  work  and  for  investigations  which  have  been  waiting  many  years  to 
be  undertaken  owing  to  lack  of  fands  and  proper  authority.  These  would  include 
the  problems  connected  with  coal,  iron,  gas,  and  oil  of  the  Appalachian  region  from 
New  York  to  Alabama;  the  noumetallic  mineral  products,  such  as  clays,  borax,  soda, 
etc.,  of  the  interior  regions,  and  the  great  mineral  product  of  the  mining  States  of 
the  North  and  Northwest. 

The  total  metallic  mineral  product  for  the  calendar  year  1897,  which  includes  pig 
iron,  silver,  gold,  copper,  lead,  zinc,  aluminum,  antimony,  nickel,  and  platinum, 
considered  as  commercial  commodities,  was  $269,006,330;  and  the  nonmetallic  prod- 
uct, such  as  coal,  building  stone,  petroleum,  clays,  quarry  products,  etc.,  valued  at 
the  point  of  production,  was  $329,113,845,  making  a  total  mineral  product  commer- 
cially valued  at  $598,120,175. 

If  the  usual  census  of  the  mining  industry  is  made  for  1900,  it  will  cost  about 

$200,000.    This  need  not  be  expended  if  the  proposed  division  is^established  in  the 

Geological  Survey. 

Yours,  with  respect, 

Chas.  D.  Walcott,  Director, 
Hon.  Wm.  M.  Stkwart, 

Chairman  of  Committoe  on  Mina  and  Mining, 

United  Statea  Senate. 


Report  on  a  Proposed  Division  of  Mines  and  Mining  in  the  United  States 

Geological  Survey. 

1.  introduction. 

There  has  been  a  sentiment  growing  among  the  mineral  producers  throughout  the 
United  States  that  the  Government  has  not  given  as  much  attention  to  mining  as 
the  importance  of  that  industry  demands;  that  inasmuch  as  there  is  a  Department 
of  Agriculture,  there  should  also  be  a  department  of  mines,  or  at  least  a  bureau  in 
which  mines  and  mining  should  form  a  part  of  the  title.  There  does  not  seem  to  be 
any  well-defined  idea  of  what  the  scope  or  duty  of  such  a  bureau  should  be  or  what 
relations  it  should  sustain  to  existing  bureaus  of  the  Goverment  dealing  more  or  less 
indirectly  with  statistics  and  matters  relating  to  mines  and  mining.  It  appears  that 
many  of  the  advocates  of  the  establishment  of  a  department  of  mines  and  mining 
have  lost  sight  of  the  fact  that  an  existing  organization,  the  Geological  Survey, 
includes  among  its  duties  many  that  could  be  done  by  such  a  department;  that  by 
the  establishment  of  a  division  of  mines  and  mining  within  the  Geological  Survey 
the  mining  interests  of  the  country  would  have  a  clearly  defined  representation  in 
the  organization  of  the  Government;  that  if  properly  provided  with  means  for  the 
collection  of  statistics  and  investigation  of  all  matters  pertaining  to  mines  and 
mining,  and  publication  of  the  statistics  and  information  thus  gathered,  the  interests 
of  the  mining  industry  would  be  properly  cared  for. 

2.    FOREIGN  BUREAUS  OF  MINES  AND  MINING. 

Practically  all  governments  except  the  United  States  have  established  a  system  of 
inspection  and  regulation  of  mines  throughout  their  domain,  and  many  have,  through 
their  geologic  and  other  surveys,  prepared  topographic  and  geologic  maps  that  have 
been  of  material  aid  in  the  development  of  mining  interests. 

The  duties  of  the  officer  corresponding  to  a  suggested  commissioner  of  mines  vary 
materially  in  the  different  countries.  At  the  present  time  the  functions  discharged 
by  the  inspector  of  mines  in  Great  Britain  are  in  this  country  performed  by  the 
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General  Land  Office,  the  Departmeut  of  Labor,  the  Geological  Survoy,  special 
inspectors  of  mines,  who  report  to  the  Secretary  of  the  Interior,  and  the  Director  of 
the  Mint,  who  assembles  the  statistics  relating  to  gold  and  silver. 

In  Great  Britain  there  is  but  little  statutory  legislation  on  the  whole  subject  of 
mining  beyond  that  which  relates  to  the  regalatiou  and  inspection  of  mines.  In 
tho  absence  of  such  general  legislation  the  legal  questions  governing  the  ownership 
and  working  of  mines  and  minerals  have  been  determined  by  decisions  of  the  courts, 
based  on  the  general  principles  of  the  common  law  and  on  local  customs.  The  reg- 
ulation and  inspection  of  mines  is  now  iu  charge  of  the  home  office,  to  which  the 
inspector  of  mines  reports  in  relation  to  the  n^iues  and  upon  the  mineral  statistics. 

Great  Britain  has  been  very  liberal  iu  making  topographic  and  geologic  surveys, 
for  general  information  and  for  assistance  in  the  development  of  the  mining 
resources  of  the  United  Kingdom.  In  1791  a  general  triaugulatiou  of  the  Kingdom 
was  begun,  which  was  completed  in  1853.  With  the  beginning  of  triangulation 
topographic  and  cadastral  work  was  inaugurated,  and  the  cadastral  work  still  con- 
tinues. The  work  was  originally  in  charge  of  the  war  department,  under  the  board 
of  ordnance.  In  1870  the  ordnance  survey  was  transferred,  without  change  of  per- 
sonnel, from  the  war  department  to  the  commissioner  of  works.  The  geological 
survey  of  England  was  organized  in  1832  and  that  of  Ireland  in  1845.  In  1854  the 
geological  survey  of  Scotland  was  made  a  distinct  branch,  and  in  1877  the  title  of 
Great  Britain  was  dropped,  and  the  geological  survey  of  the  United  Kingdom  then 
included  the  surveys  of  England  and  Wales,  Scotland,  and  Ireland.  It  was  at  first  a 
bureau  of  the  ordnance  survey,  but  is  now  a  branch  of  tho  department  of  science 
and  art.    In  1859  a  mining  record  office  was  established. 

In  France  the  head  of  the  mining  administration  is  the  minister  of  public  works, 
and  in  each  department  the  prefect  is  the  head  of  the  service,  under  the  authority 
of  tho  minister  of  public  works.  Then  there  follow  (1)  the  council-general  of 
mines,  made  up  of  tho  inspectors-general  of  the  first  and  second  class;  (2)  engineers 
in  chief,  divided  into  three  classes;  (3)  ordinary  engineers,  divided  into  three 
classes,  and  (4)  ''gardes-mines/'  divided  into  four  classes. 

The  French  system  is  one  of  almost  absolute  State  control  in  regard  to  concessions 
for  mining  and  inspection  and  regulations  of  mines.  It  is  in  strong  contrast  with 
the  policy  of  Great  Britain. 

France  has  prepared  an  elaborate  topographic  map  on  the  scale  of  1 :  50000,  or  less 
than  1  mile  to  the  inch.  Its  first  mineral  survey  was  begun  in  1789.  In  1822  a  plan 
was  adopted  for  the  preparation  of  a  general  geologic  map.  The  map,  with  explan- 
atory text,  was  published  iu  1841.  It  was  upon  a  small  scale,  and  even  before  it  was 
published  a  new  survey  was  begun  under  the  various  departments.  The  existing 
survey  was  instituted  in  1868,  and  has  for  its  primary  object  the  preparation  of  a 
detailed  geologic  map  of  France.    It  is  under  tho  minister  of  public  works. 

In  Germany  the  mining  administration  is  under  the  charge  of  a  minister  of  public 
works,  the  provisions  of  the  mining  law  being  intrusted  iu  tho  first  instance  to  an 
official  in  each  mining  district,  <ind  in  the  next  to  a  council,  of  which  there  are  five 
in  Prussia,  and  in  this  State  the  mining  authority  alone  (and  not,  as  in  other  coun- 
tries, in  conjunction  with  civil  authority)  has  entire  jurisdiction  of  matters  relating 
to  mining,  except  with  regard  to  surface  damage. 

The  geological  surveys  iu  the  Empire  of  Germany  are  not  wholly  under  the  direc- 
tion of  the  Imx>erial  Government.  Several  of  the  States  have  geological  surveys  of 
thoir*owu,  such  as  Prussia,  Saxony,  Bavaria,  etc.  At  first  geological  investigations 
were  carried  on  under  tho  royal  snperiutendence  of  mines,  constituting  a  division 
of  the  department  under  the  minister  of  commerce,  industry,  and  public  works.  In 
1873  the  survey  was  reorganized,  being  modeled  chiefly  after  the  surveys  of  England 
and  Austria.  Ite  official  relations  are  with  the  department  of  commerce,  industry, 
and  public  works.  The  topographic  maps  which  it  uses  are  prepared  by  another 
department  of  the*  Government. 

In  New  South  Wales  all  matters  relating  to  mining  on  Crown  lands  are  vested  iu 
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a  minister  of  mlDos,  who  appolDts  a  net  of  ofBciala  to  carry  out  tbe  provisions  of  the 
mining  act.  There  is  also  a  mining  board,  which  makes  regulations  subject  to  the 
approval  of  the  governor. 

Nearly  all  countries  have  some  form  of  mining  establishment  and  geological  sur- 
vey, but  the  four  mentioned  illustrate  the  prevailing  types.' 

From  a  review  of  the  laws  and  the  plans  of  organization  of  the  institutions  con- 
trolling the  mining  interests  of  the  various  countries,  excepting  the  United  States, 
it  is  evident  that  the  bureaus,  etc.,  were  primarily  established  for  the  purpose  of 
government  inspection,  regulation,  and  supervision  of  mines,  on  account  of  the 
government  having  a  direct  pecuniary  interest  either  in  the  output  of  precious 
metals  or,  in  the  case  of  many,  in  all  minerals  mined. 

3.   FRSE  MINING. 

The  United  States  Government  has  never  asserted  the  right  of  sovereignty  in  or 
over  its  precious  metals,  and  rarely  over  any  mineral  product.  In  1807  a  syrtem  of 
leasing  the  lead  and  copper  mines  was  adopted  for  the  purpose  of  securing  revenue. 
After  a  trial  of  nearly  forty  years  the  system  was  pronounced  a  failure,  and  in  1846 
the  mines  were  offered  for  sale.  When  the  gold  mines  of  California  were  discov- 
ered and  the  great  mineral  wealth  of  the  Pacific  coast  was  brought  to  the  atten- 
tion of  Congress,  several  revenue  bills  were  introduced  at  different  times  and  ear- 
nestly debated,  but  no  action  was  taken  that  interfered  with  free  mining. 

From  long  association  with  mining  men  engaged  in  active  mining  operations  in  all 
sections  of  the  country,  I  doubt  that  any  scheme  providing  for  Qovernment  inter- 
ference in  mining  operationa  would  be  acceptable  to  the  mining  industry  of  the 
United  States.  At  the  present  time  the  State  laws,  although  in  many  cases  inade- 
quate, appear  to  provide  protection  for  mining  employees.  This  question,  however, 
is  one  that  could  be  properly  investigated  by  the  proposed  division  of  mines  and 
mining.  The  same  also  is  true  of  the  Federal  laws  relating  to  mining  in  the  por- 
tions of  the  public  domain  not  under  State  governments. 

4.   STATISTICS. 

At  the  present  time  the  statistics  of  mineral  production  are  gathered  and  compiled 
by  the  Division  of  Mineral  Resources  of  the  Geological  Survey,  with  the  exception 
of  those  of  gold  and  silver,  which  are  under  the  charge  of  the  Director  of  the  Mint. 
With  a  very  little  additional  cost  the  gathering  of  statistics  of  minerals  other  than 
those  of  gold  and  silver  can  be  perfected  so  as  not  to  require  any  considerable 
additional  expense  or  increase  of  force.  For  the  purpose  of  gathering  more  satisfac- 
tory statistics  of  gold  and  silver  they  should  include — 

1.  A  statement  of  the  total  number  of  ounces  of  gold  and  of  silver  obtained  from 
the  mines  of  the  United  States. 

2.  A  statement  of  the  foreign  gold  and  silver  refined  at  domestic  works. 

3.  A  statement  (as  accurate  as  the  total  statement)  of  the  amounts  furnished  by 
each  district. 

4.  A  simple  division  of  the  gold  into  classes  according  to  its  source,  viz,  placer 
gold  and  vein  gold,  and  subdivision  of  the  vein  gold  into  gold  from  '*  smelting'' 
ores  and  gold  from  "lean"  or  free-milling  ores. 

5.  A  statement  of  the  character  of  the  predominant  ores  from  each  mining  district, 
such  as  placer  gold,  free  gold  from  quartz  veins,  refractory  sulphurets,  silver-lead 
ores,  tellurides,  etc.,  and  a  brief  statement  of  such  conditions  of  occurrence  as 
markedly  affect  the  methods  of  mining  and  limit  the  grade  of  ore  which  can  be 
mined  at  a  profit. 

*The  mining  laws  of  Europe  are  well  summarized  up  to  1889  in  Anuali  di  Agri- 
ooltura,  1889:  Leggi  minerarie  del  I'Europa,  published  by  the  ministry  of  agri- 
culture, industry,  and  commerce,  Rome,  Italy.  There  is  also  a  valuable  guide  to  the 
mining  laws  of  the  world  by  Oswald  Walmesley,  published  by  Eyre  &  Spottiswoode, 
London,  1894. 
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6.  A  statement  of  the  methods  of  treatment  employed  in  each  district  and  the 
measure  of  sncoess  attending  them. 

Many  other  interesting  subjects  of  inquiry  have  been  suggested  by  yarions 
authorities,  which  do  not  seem  proper  for  an  annual  exclusively  statistical  report, 
but  which  could  properly  be  included  in  a  report  coTcring  the  mining  industry  in 
its  entirety.  Among  them  is  the  suggestion  to  include  a  technical  inquiry  into  the 
various  processes  of  extraction  of  gold  and  silver,  such  as  the  cyanide  process,  chlori- 
nation,  the  corresponding  bromine  process,  and  even  a  more  exact  study  of  amalga- 
mating methods.  An  entirely  different  line  of  work  would  be  still  more  valuable, 
viz,  to  determine  the  number  of  persons  employed  in  mining  operations,  the  wages 
paid,  and  other  items  of  expense  leading  to  the  statement  of  the  cost  of  producing 
gold  and  silver;  but  it  seems  proper  to  exclude  all  these  subjects,  leaving  the  tech- 
nical themes  for  the  papers  of  associations  of  mining  engineers,  and  the  considera- 
tion of  cost  to  a  decennial  inquiry. 

No  division  of  the  gold  product  into  placer  gold  and  vein  gold  has  been  attempted 
for  years,  yet  the  continued  demand  for  this  information  indicates  the  advisability 
of  publishing  it.  Placer  gold  has  in  history  been  the  source  from  which  sensation- 
ally large  supplies  of  gold  have  come  at  short  notice  and  with  marked  effect  upon 
the  ^old  market,  while  vein  gold  has  been  the  product  of  slow  development,  with 
the  investment  of  much  capital  and  the  establishment  of  contributory  industries. 

The  intelligent  investment  of  capital  in  precious-metal  mines,  on  business  rules 
and  without  especial  speculative  excitement,  depends  essentially  upon  information 
impartially  collected  and  widely  distributed  as  to  the  characteristics  of  the  ores 
which  furnish  most  gold  and  silver  in  each  district.  The  adaptability  of  these 
ores  to  various  methods  of  treatment  must  be  simply  but  clearly  set  forth.  This 
can  best  be  done  by  a  few  general  statements  concerning  each  camp,  showing  what 
processes  have  contributed  most  gold  for  each  kind  of  ore. 

The  information  demanded  from  the  statistics  of  gold  and  silver  points  us  to  the 
mines  themselves  as  the  necessary  source.  It  will  constantly  become  more  difficult 
to  collect  the  statistics  by  the  present  method  alone.  To  collect  them  from  the 
mines  will  be  difficult  at  first,  but  will  steadily  grow  easier  as  the  mining  interests 
organize  and  consolidate  and  the  proportion  furnished  by  wandering  prospectors 
and  other  small  operators  grows  smaller. 

It  appears  to  be  desirable  for  the  Treasory  Department  that  the  statistics  of  gold 
and  silver,  included  under  Nos.  1  and  2  of  the  preceding  plan  for  collecting  them, 
should  be  collected  by  the  Director  of  the  Mint  from  the  mints,  refineries,  etc.,  as  at 
present,  but  I  think  that  the  Geological  Survey  should  collect  the  statistics  as 
planned  under  Nos.  3, 4,  and  5,  and  cooperate  with  the  Director  of  the  Mint  in  per- 
fecting the  statistics  collected  under  No.  1.  This  would  give  a  check  on  the  sta- 
tistics collected  by  the  Director  of  the  Mint,  and  in  turn  check  through  the  mint 
returns  the  statistics  gathered  by  the  Geological  Survey. 

Plan  for  collecting  statiatios, — ^The  collection  of  the  statistics  would  be  based  prin- 
cipally on  the  method  of  the  eleventh  census  of  mines. 

A  list  of  the  gold  and  silver  mines  would  be  obtained  by  the  methods  now  well 
developed  in  the  statistical  division  of  the  Survey.  Using  all  the  facilities  which 
exist  there,  this  work  would  be  rapid  and  as  exhaustive  as  possible. 

To  each  of  the  mine  operators  the  following  card  of  inquiry  would  be  mailed : 


Name  and  address  of  operator, . 

Location  of  mine, . 

Number  of  ounces,  fine,  of  gold  produced  in  189 — ,  - 

Value  received  for  gold  produced  in  189—, . 

Number  of  ounces,  fine,  of  silver  produced  in  189 — , 
Value  for  silver  produced  in  189 — , . 


[Signature  of  producer] 


Sixty  per  cent  of  the  product  should  be  obtained  promptly  by  these  cards  without 
waiting  for  the  considerable  percentage  which  would  come  slowly.    A  corps  of 
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experts  woald  clear  ap  the  yftrious  diBtriots  by  personal  visits.    lu  these  visits  they 
would — 

1.  Revise  the  list  of  mines. 

2.  Collect  the  product  of  mines  which  had  not  been  reported. 

3.  Check  doubtfhl  retoms. 

4.  Collect  the  information  as  to  the  sources  of  gold  and  silver  and  all  available 
information  as  to  the  conditions  of  occurrence  and  methods  of  reduction. 

In  sugf^esting  this  plan  the  great  difficulties  have  been  carefully  considered. 
For  example,  it  frequently  occurs  that  mines  are  relocated,  first  by  one  party  and 
then  by  another,  and  thus  have  several  names,  and  each  one  of  these  names  finds  its 
way  to  the  list.  Again,  many  of  the  organizations  have  no  legal  existence  what- 
ever. This  causes  "Joint  companies,"  known  by  so  many  names  as  to  be  duplicated 
aud  triplicated  in  the  reports.  In  one  county  in  California  a  recent  statement  gave 
to  the  same  mine,  which  appeared  under  two  names,  a  product  of  $75,000  under  one 
name  and  $18,000  under  the  other.  Again,  under  the  matter  of  hydraulic  mines  the 
usual  answer  to  requests  for  information  is, ''  Closed  by  iiy  unction  of  United  States 
courts,''  although  the  product  may  actually  have  been  considerable.  The  greatest 
source  of  error  is  undoubtedly  exaggeration,  an  inoentive  for  which  comes  from 
owners  wishing  to  sell  mines  or  extensions  of  them,  and  the  hope  that  the  indi- 
vidual statement  may  be  published.  The  following  quotation  will  indicate  a  few  of 
the  difficulties  met  with  at  the  time  of  the  Eleventh  Census : 

Hence  all  the  estimates  fh>m  small  mines  and  from  Chinese  mines  contained  in  the 
Mint  reports  are  absent  in  ours.  Manv  times  in  the  Mint  reports  these  were  dupli- 
cated. Moreover,  the  Mint  reporters  themselves  found  that  they  were  imposed  upon 
by  people  anxious  to  give  their  camps  good  names  in  official  reports.  We  got  all  the 
Chinese  we  could  and  adopted  good  measures  to  obtain  thei r  figures.  Wo  had  letters 
written  in  Chinese  by  the  consul,  telling  them  to  give  us  the  proper  reports.  The 
Mint  took  no  such  precaution,  as  they  could  only  send  circulars,  and  to  those  no 
Chinese  responded. 

The  totals  thus  obtained  would  be  verified  and  revised  by  the  returns  of  common 
carriers,  the  mills  where  the  ores  are  reduced,  the  smelters,  and  the  returns  of  the 
Mint  officials. 

In  brief,  no  present  source  of  information  would  be  neglected,  but  the  information 
from  mines  would  gradually  be  made  complete  and  accurate. 

At  a  hearing  before  the  Senate  Committee  on  Mines  and  Mining  on  January  25, 
1897,  there  appeared  before  the  committee  the  Director  of  the  Mint,  Mr.  R.  £.  Pres- 
ton; the  Commissioner  of  Labor,  Mr.  Carroll  D.Wright,  and  the  Director  of  the 
Geological  Survey.  At  the  request  of  the  committee  the  Commissioner  of  Labor 
submitted  his  opinion  of  the  desirability  of  having  the  statistics  on  mines  and  min- 
ing collected  by  the  Geological  Survey.  This  letter  was  published  as  a  part  of  Sen- 
ate Report  No.  1338,  Fifty- fourth  Congress,  second  session,  to  accompany  Senate 
resolution  No.  362.  As  it  expressed,  very  concisely  the  opinion  of  the  Commissioner 
of  Labor,  it  is  here  inserted : 

DSPARTMSNT  OF  LaBOK, 

Washington,  D.  C,  January  X5, 1897. 

DSAB  Sir:  In  obedience  to  the  request  of  your  committee  this  morning,  I  have  the 
honor  to  inform  you  that  the  cost  of  the  division  of  mines  and  mining  in  the  Eleventh 
Census  was  $196,236.16.  This  sum  was  exclusive  of  the  printing  and  binding  of  the 
very  valuable  Report  on  Mines  and  Mining. 

Referring  to  the  proposition  made  before  your  committee  this  morning,  that  the 
ai>propriation  for  tne  Geological  Survev  for  tne  collection  of  information  concerning 
mines  and  mining  be  increased,  I  would  say  that,  in  my  opinion,  the  amount  asked 
would  not  only  accomplish  the  purpose  for  which  the  appropriation  is  sought,  but 
it  would  make  it  unnecessary  lor  the  Twelfth  Census  to  take  up  the  question  of 
mines  and  mining;  and  thus,  by  making  the  appronriation  annually  for  the  Geolog- 
ical Survey,  there  would  be  a  saving  in  the  Twelfth  Census  of  probably  $200,000. 

In  a  report  on  a  plan  fur  a  permanent  census  service,  which  I  had  the  honor  to 
make  to  Congress  on  the  7th  of  December  last,  I  called  attention  to  the  advisability 
of  eliminating  certain  reports  from  the  decennial  census  work,  and  the  report  on 
mines  and  mining  was  one  of  them. 
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Mr.  David  T.  Day,  of  tbe  Geological  Survey,  who  had  charge  of  the  division  of 
mines  and  mining  in  the  last  census,  did  great  service  for  the  Census  Office  and  for 
the  public;  but  I  believe  that,  could  the  Geological  Survey  have  a  sufficient  amount 
of  money  to  expend  annually,  the  same  work  could  be  made  far  more  valuable  to 
those  interestea  in  the  various  phases  of  mining.  In  addition  to  the  technical  work 
which  the  Director  of  the  Survey  won  Id  be  enabled  to  carry  out,  he  would  also  be 
in  a  position  to  collect  statistics  of  wases  and  employment  and  other  matters  per- 
taining to  the  individual  that  would  add  vastly  not  only  to  the  interest  but  to  the 
value  of  the  annual  reports  of  the  Survey  upon  mines  and  mining. 
I  am,  very  respectfully, 

Carroll  D.  Wright,  CommUHaner, 
Hon.  WiLLLAM  M.  Stewart, 

Chairman  Committee  on  iiines  and  Mining,  United  States  Senate. 

5.   ECONOMIC  AND   MINIK6  GEOLOGY. 

As  a  matter  of  interest  in  connection  with  the  establishment  of  a  division  of  mines 
and  mining  in  the  Geological  Survey,  the  following  comments  on  economic  and 
mining  geology  of  the  Geological  Survey  are  inserted  for  the  information  of  those 
interested : 

It  id  well  known  that  in  creating  the  United  States  Geological  Survey  Congress 
and  the  people  whom  it  represents  expected  that  its  energies  would  be  largely 
devoted  to  the  development  of  the  mineral  resources  of  the  country.  How  this 
method  should  be  accomplished  was  left  to  the  Director  and  his  principal  assistants, 
who,  by  scientific  training  and  long  practical  experience,  were  the  best  qualified  to 
Judge  what  could  and  what  could  not  be  done  by  such  a  corps  of  specialists  as  the 
Survey  must  necessarily  consist  of— men  whose  whole  life  is  devoted  to  the  abstract 
side  of  geology  and  whom  neither  the  regulations  of  the  Survey  as  defined  by  law 
nor  the  exigencies  of  their  official  duties  would  permit  to  participate  in  the  practical 
or  commercial  development  of  these  resources. 

It  was  evident  that  these  specialists  could  not  take  the  place  of  either  the  pros- 
pector or  the  mining  engineer,  as  a  somewhat  superficial  view  of  the  subject  has  led 
some  to  think  they  might.  They  should,  of  course,  understand  the  principles  that 
underlie  the  work  of  either  of  these  classes  of  men,  but  they  can  not  be  expected  to 
possess  that  expertness  of  instinctive  second  sense  in  each  of  these  professions 
which  can  be  acquired  only  by  lifelong  practice. 

The  Survey  should  furnish  an  accurate  basis  upon  which  the  work  of  each  of 
these  experts,  so  indispensable  in  the  development  of  the  mineral  resources  of  the 
country,  may  be  founded.  The  Survey  stands,  so  to  speak,  between  them  and 
nature.  It  should  endeavor  to  tell  the  prospector  where  he  may  and  where  he  may 
not  prospect  to  advantage  for  this  or  that  valuable  mineral,  but  it  can  not  be 
expected  to  actually  find  the  mineral  for  him.  It  should  aim  to  discover  for  the 
mining  engineer  first  of  all  the  general  laws  which  govern  the  occurrence  of  the 
different  useful  minerals,  and  to  show  the  special  applications  of  these  laws  in  the 
particular  mining  regions  that  come  under  survey;  but  it  can  not  undertake  to 
direct  the  workings  of  individual  mines  or  quarries,  nor  guarantee  that  every 
mining  engineer  will  make  a  correct  application  of  the  laws  that  have  been 
discovered. 

In  the  early  years  of  the  Survey  there  were  practically  no  topographic  maps  upon 
which  the  surface  distribution  of  different  classes  of  rock  formations  could  be  indi- 
cated (areal  geology),  and  which  should  thus  serve  as  a  basis  for  the  work  of  the 
prospector.  Hence  it  was  only  the  study  of  the  already  developed  ore  deposits,  for 
the  purpose  of  determining  the  laws  under  which  they  were  formed,  that  could  be 
immediately  undertaken.  A  number  of  monographs  or  exhaustive  studies  of 
important  mining  districts  were  made,  during  which  several  new  laws  or  generali- 
zations concerning  the  formation  of  ore  deposits  in  general  were  formulated.  Inci- 
dentally, the  accurate  geological  descriptions  contained  in  these  monographs  proved 
to  be  of  great  practical  value  to  those  engaged  in  mining  in  these  particular  dis- 
tricts.   By  these  studies,  conducted  for  the  most  part  at  great  depths  below  the 
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•orface,  those  engaged  in  them  acquired  a  praotioal  familtarity  with  many  geological 
phenomena  connected  with  ore  deposits  that  could  not  be  seen  upon  the  surface,  and 
were  thereby  sjieoially  fitted  to  judge  of  the  ore-bearing  capabilities  of  rock  forma- 
tions in  general.  This  constitutes  a  special  training  that  can  not  be  acquired  in 
the  schools,  but  can  only  be  imparted  to  the  young  geologist  by  actual  experience 
in  mining  or  economic  work  under  the  guidance  and  instruction  of  older  geologists 
who  have  already  gained  it  by  long-continued  special  work. 

During  the  last  few  years  the  topographic  maps  of  very  large  areas  have  been 
completed,  constituting  several  hundred  of  the  sheets  that  will  form  the  basis  of 
the  Geologic  Atlas  of  the  United  States.  Many  of  these  sheets  have  already  been 
colored  geologically — that  is,  the  areal  geology  has  been  completed — and  they  have 
been  published  as  geologic  folios.  In  a  few  cases  the  areas  have  also  been  studied 
economically ;  that  is,  the  manner  of  occurrence  of  the  known  ore  deposits  has  been 
observed,  and  deductions  drawn  therefrom  are  given  in  the  folio,  which  will  show 
the  prospector  where  similar  favorable  conditions  exist  and  where,  in  consequence, 
are  the  most  promising  localities  to  search  for  other  ore  deposits.  The  latter  class 
of  work  is  more  difficult  and  more  expensive,  for  many  reasons,  than  other  geological 
work. 

The  increase  in  effectiveness  of  this  work  must,  however,  proceed  slowly.  Even 
with  unlimited  amounts  of  money  immediately  available  the  economic  work  of 
the  Survey  could  not  at  once  be  spread  over  the  whole  country,  as  it  should  be, 
for  the  reason  that  it  would  take  time  to  train  the  additional  number  of  specially 
prepared  geologists  required.  But  there  is  no  doubt  that  by  a  natural  enlargement 
of  ike  present  plan  of  work  the  demands  of  the  mining  community  for  Government 
aid  in  the  development  of  their  particular  branch  of  industry  can  readily  be  largely 
met. 

It  has  been  generally  understood  that  information  acquired  by  the  Government  is 
open  to  all  and  is  not  for  the  benefit  of  any  one  individual  or  corporation.  Language 
to  this  effect  was  inserted  in  the  statute  organizing  the  Geological  Survey,  in  1879. 
This,  then,  draws  the  line  between  public  and  private  interests.  There  is  more  or 
less  extended  desire  that  assays  and  analyses  and  examinations  of  prospects  and 
mines  should  be  undertaken  by  the  General  Government;  but  it  would  seem  to  be 
clear  that  expert  work  and  assaying  should  be  left  to  individuals  and  corporations, 
so  far  as  the  General  Government  is  concerned.  State  mining  bureaus  or  schools  of 
mines  can  proi>erly  assist  in  the  study  of  details  and  lend  much  aid  to  local  develop- 
ment, but  the  General  Government  should  deal  only  with  interstate  and  such  other 
problems  as  the  State  can  not  well  undertake. 

6.    SPECIAL  KCONOMIO  INVESTIGATIONS. 

There  are  a  number  of  special  investigations  that  could  be  profitably  made  by  the 
proposed  division  of  mines  and  mining  which  do  not  properly  come  within  the  scope 
of  any  State  organization,  as  they  affect  interests  that  are  distributed  through 
adjoining  States,  and  frequently  through  many  States.  As  an  example  of  this,  it 
is  desirable  to  make  a  uniform  and  comprehensive  study  of  coal  and  its  resultant 
product— coke — petroleum  and  asphalts,  building  stones,  and  clays. 

The  coals  and  cokes  of  the  United  States  have  so  far  been  studied  mainly  on  the 
empirical  side,  each  by  itself,  or  at  best  in  small  series  and  with  reference  to  imme- 
diate purposes.  Most  of  the  analyses  have  been  partial  only,  and  there  have  been 
very  few  complete  and  ultimate  analyses,  particularly  when  we  consider  the  extent 
of  our  resources.  Then,  coupled  with  the.  chemical  investigation,  should  be  a 
thorough  study  of  the  calorific  value  of  the  various  coals,  not  only  as  shown  by  the 
analyses,  but  through  the  medium  of  thorough  and  systematic  practical  tests. 
There  is  much  need  for  information  of  this  kind,  not  only  by  those  interested  in  the 
coal-mining  industry  itself,  but  for  the  transportation  and  countless  manufacturing 
industries  de]>endent  upon  coal  for  fuel. 
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The  coke-making  indnstTy,  closely  allied  to  that  of  coal  mining,  conld  also  be 
much  benefited  by  a  study  of  the  best  methods  of  coke  making.  The  prevalent 
method  heretofore  in  use  in  this  country  has  been  an  exceedingly  wasteful  one,  in 
that  valuable  by-products  generated  in  the  coking  process  have  been  lost,  and  it  is 
only  within  very  recent  years  that  the  problem  of  saving  and  utilizing  these  by- 
products has  been  seriously  considered.  In  Germany  important  industries  have 
been  established,  based  upon  the  utilization  of  the  by-products — gas,  tar,  ammonia, 
etc. — produced  in  the  coke-making  process;  and  a  systematic  investigation  by  the 
€K)vemment  of  the  possibilities  of  the  di£ferent  coals  in  this  country,  in  regard  to 
their  content  of  these  substances,  as  well  as  to  their  coke-making  qualities,  would 
be  exceedingly  valuable. 

With  the  present  laboratory  force  and  resources  the  Geological  Survey  can  do 
very  little  toward  increasing  our  knowledge  of  the  problems  here  suggested,  but 
with  increased  facilities  the  Survey  might  well  take  up  a  systematic  investigation, 
the  results  of  which  would  well  repay  the  expense  involved. 

Of  the  other  great  fields  of  economic  chemical  research  which  may  be  mentioned 
as  necessary,  the  one  regarding  our  petroleum  and  asphalts,  closely  linked  with  the 
investigation  of  coals,  is  pertinent.  A  study  of  our  clays,  with  reference  to  pottery, 
terra  cotta,  and  brickmaking,  also  appears  to  be  an  important  field,  and  one  which 
has  been  almost  entirely  neglected.  The  establishment  of  clay-working  industries 
is  nil  the  more  important  fh>m  the  fact  that  it  almost  invariably  indicates  the 
formation  of  a  stable  community,  which  is  not  the  case  with  many  of  the  mining 
industries. 

The  total  value  of  the  products  mentioned  above,  in  1897,  was  as  follows : 

Coal $198,869,178 

Coke,  including  the  value  of  the  coal  used 19, 234, 319 

Petroleum  and  asphalts 41,594,243 

Manufactured  clay  products 60, 911, 641 

7.  MUSEOM  OF  PRACTICAL  GEOLOGY. 

The  attention  of  the  Director  of  the  Geological  Survey  has  frequently  been  called 
to  the  desirability  of  having  a  museum  of  practical  geology,  to  be  kept  np  to  date, 
so  connected  with  the  Geological  Survey  that  the  officers  of  the  Survey  would  have 
ready  access  to  it,  while  it  would  be  of  constant  service  also  in  answering  questions 
put  by  scientific  and  practical  men  who  might  visit  the  museum  for  the  purpose  of 
obtaining  information  in  relation  to  any  mineral  product  that  they  might  be  inter- 
ested in,  either  as  producer  or  consumer. 

The  Geological  Survey  has  some  40,000  correspondents  who  furnish  information  in 
relation  to  the  mineral  resources  of  the  United  States.  There  is  little  doubt  that  a 
plan  for  a  museum  of  practical  geology  would  meet  with  the  hearty  cooperation  of 
the  mineral  producers  of  the  country,  and  that  a  collection  of  a  representative  dis- 
play of  economic  minerals  and  quarry  products  could  be  obtained  at  a  cost  very  little 
in  excess  of  the  actual  necessary  correspondence  and  freight  charges  on  specimens 
too  heavy  for  transportation  through  the  mail.  In  a  majority  of  cases  producers 
would  be  willing  to  incur  all  expenses  necessary  to  exhibition  of  their  products  in 
such  a  museum  for  the  simple  privilege  of  having  their  names  as  donors  attached. 

Such  a  collection  would  be  quite  useful  in  the  work  of  the  Survey  and  would  pos- 
sess great  educational  value  for  visitors.  It  is  desirable,  in  view  of  the  large  outlay 
which  is  being  made  by  the  Government  for  geological  surveys  and  the  collection  of 
mineral  statistics,  that  any  person  interested  in  any  mineral  product  should  be  able  > 

to  secure  statistical  information  and  see  at  the  seat  of  Government  specimens  of  all 
products  pertaining  to  the  special  line  in  which  he  is  interested.  For  example,  a 
person  wishing  to  obtain  information  in  relation  to  marble,  either  as  producer  or 
consumer,  should  be  able  to  personally  examine  specimens  of  marble  from  the  prin- 
cipal quarries  of  the  United  States,  and  by  inquiry  to  learn  all  that  is  known  of  any 
particular  marble  in  which  he  may  be  interested. 
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In  addition  to  the  Miles  of  rocks  and  fossils  illustrating  stratigraphy  and  succes- 
sion of  the  sedimentary  rocks,  and  the  systematic  collection  of  minerals  and  ores,  an 
exhibit  showing  how  geologic  work  benefits  the  daily  life  of  the  people  should  be 
developed.  An  illustration  of  this  would  be  a  representation  of  the  artesian- water 
supply  of  the  semi-arid  region,  showing  the  stratigraphy  and  structure  of  the  sedi- 
mentary rocks,  and  how  hydraulic  and  geologic  investigations  clearly  indicate  the 
regions  in  which  artesian- water  development  may  be  carried  on  successfully.  Min- 
ing and  areal  geology  should  also  be  illustrated  in  such  a  manner  as  to  place  before 
the  student  and  intelligent  observer  the  import  and  value  of  such  work. 

There  was  recently  received  at  the  office  of  the  Survey,  through  the  Secretary  of 
the  Treasury,  a  request  from  the  Supervising  Architect  for  information  in  relation 
to  a  granite  that  it  is  proposed  to  use  in  the  construction  of  public  buildings.  It 
seems  desirable  that  the  Supervising  Architect  should  be  furnished  with  information 
as  to  the  qualities  of  the  granite  so  far  as  they  affect  it  as  a  building  stone.  All  such 
information  can  be  furnished  by  the  Geological  Survey,  with  the  exception  of  the 
crushing  and  tension  tests,  which,  for  lack  of  proper  apparatus,  must  be  made  else- 
where. It  is  my  opinion  that  every  variety  of  granite,  sandstone,  limestone,  and 
slate,  and  every  other  stone  entering  into  the  construction  of  a  public  building, 
should  be  examined  and  its  qualities  determined  before  a  contract  is  entered  into 
for  its  use. 

In  the  case  of  well-known  building  stones  that  have  already  been  tested  by  long 
use  this  is  perhaps  not  essential,  but  even  with  this  class  of  materials  I  believe  that 
in  the  minority  of  cases  it  wonld  be  better  in  the  long  run  to  have  an  examination 
and  report  made,  and  in  those  instances  where  the  material  submitted  is  from  new 
or  relatively  unknown  quarries  that  an  examination  should  be  made  at  the  quarries 
of  the  stone  in  situ,  at  the  expense  of  the  owner  or  contractor,  provided  it  is  pro- 
posed to  use  the  stone  in  a  Qovernment  building.  If  cooperation  could  be  secured 
with  the  War  Department  it  would  be  practicable  to  have  all  necessary  crushing 
and  tension  tests  made  at  the  Watertown  Arsenal,  where  there  is  already  machinery 
established  for  the  purpose. 

For  the  proper  exhibition  of  the  collections  of  practical  geology  there  should  be 
provided,  in  connection  with  the  National  Museum,  according  to  a  rough  estimate, 
at  least  80,000  square  feet  of  floor  space.  The  collection  would  include,  in  addition 
to  what  has  just  been  discussed,  the  collection  of  rocks  and  minerals  and  synoptic 
series  of  the  fossils  now  included  in  the  National  Museum  collections. 

There  exists  at  the  present  time  at  the  National  Museum  a  geological  collection 
of  great  value,  but  it  is  not  as  complete  as  it  is  'desirable  to  have  it,  and  it  can  not 
be  kept  up  to  date  with  the  present  force  and  space.  There  should  be  provided 
within  a  few  years  a  building  that  could  accommodate  all  the  geological  collections 
of  the  Government.  It  is  not  proposed  that  these  collections  should  be  removed 
from  the  custody  of  the  National  Museum,  but  that  they  should  be  properly  installed 
and  oared  for  independently  of  the  general  collections  of  the  Museum. 

INCREASE  OF  APPROPRIATION. 

It  is  desirable  that  there  should  be  an  increase  in  the  appro- 
priation for  geologic  work.  The  appropriations  for  other  lines 
of  investigation  have  been  increased  materially  during  the  last 
few  years,  but  geology  has  not  received  its  proportion.  At 
least  $40,000  should  be  added  to  this  item  to  meet  the  public 
demand  for  geologic  surveys,  which  comes  from  all  parts  of 
the  country. 
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The  study  of  the  mineral  deposits  and  areal  geology  of 
mining  regions  requires  a  knowledge  of  stratigraphy,  struc- 
tural geology  in  its  most  complex  phases,  petrography,  and  the 
mode  of  formation  of  ore  deposits.  The  geologist  who  so 
combines  a  knowledge  of  all  of  these  as  to  fit  him  for  the  class 
of  economic  work  undertaken  by  the  Geological  Survey  must 
be  a  man  of  exceptional  qualifications  as  well  as  of  unusual 
training.  The  work  is  of  such  a  nature  and  involves  so  much 
responsibility  that  it  can  be  intrusted  only  to  men  whose  char- 
acter justifies  the  highest  confidence  in  their  discretion.  In 
view  of  these  considerations  the  corps  of  geologists  employed 
for  economic  work  must  be  placed  upon  the  highest  footing  as 
scientific  experts.  To  obtain  such  men  and  to  retain  their 
services  it  is  necessary  to  pay  fair  salaries  and  to  give  rea- 
sonable expectation  of  permanency  in  position.  To  do  this  and 
thus  to  keep  the  Survey  in  the  front  rank  of  similar  organiza- 
tions throughout  the  world  it  is  essential  that  additional  funds 
be  made  available  for  geologic  work  or  that  a  Division  of 
Mines  and  Mining  be  organized  and  provided  with  adequate 
means. 

Several  of  the  minor  items  should  be  increased  by  small 
amounts,  in  order  to  maintain  the  administration  of  the  Bureau 
in  a  satisfactory  condition.  These,  however,  are  of  secondary 
importance  as  compared  with  the  work  that  needs  to  be  done 
under  the  head  of  geology. 

NEW  BUILDING. 

The  growth  of  the  Survey  has  been  large  during  the  last 
five  years.  Increased  accommodations  have  been  secured 
through  the  favorable  action  of  Congress,  but  these  are  not 
sufficient  to  meet  the  wants  of  the  scientific  force.  There 
should  be  provided  either  an  addition  to  the  present  building, 
and  means  for  its  rental  by  the  Survey,  or  a  new  building 
specially  designed  and  equipped  for  the  purpose. 

ACKNOWLEDGMENTS. 

Various  Government  bureaus  have  cordially  cooperated  with 
the  Survey  in  the  endeavor  to  advance  and  perfect  its  work. 


REPORT   OF   THE   DIRECTOR.  25 

These  include  the  Smithsonian  Institution,  the  National  Museum, 
the  Coast  and  Geodetic  Survey,  the  Greneral  Land  OflSce,  the 
Division  of  Forestry  of  the  Department  of  Agriculture,  and 
the  Government  Printing  Office.  Special  acknowledgment  is 
made  to  the  Coast  and  Geodetic  Survey,  the  General  Land 
Office,  and  the  Government  Printing  Office  for  the  promptness 
and  courtesy  with  which  they  have  responded  to  numerous 
requests. 

The  members  of  the  Survey  have  worked  harmoniously  and 
faithfully,  cooperating  with  one  another  and  with  the  Director 
in  carrying  forward  the  work  intrusted  to  the  Survey.  Special 
mention  is  made  of  the  faithful  service  of  the  chief  clerk  and 
the  chief  disbursing  clerk,  who  took  charge  of  the  administra- 
tive and  business  affairs  of  the  Survey  during  the  Director's 
long  absence  in  the  West  during  the  field  season  of  1898,  and  of 
the  Editorial  Division,  in  which  an  unusual  amount  of  exacting 
work  has  been  satisfactorily  accomplished  during  the  year. 
Mention  is  also  made  of  the  effective  work  of  the  Division  of 
Engraving  and  Printing,  and  of  the  special  methods  devised 
by  its  chief  and  his  assistants,  by  which  a  large  amount  of  time 
and  money  is  saved  to  the  Government. 

PliAN  OF  OPERATIONS. 

The  plan  of  operations  for  the  fiscal  year  1898-99  was  laid 
before  the  honorable  Secretary  of  the  Interior  on  June  23, 1898, 
and  was  approved  by  him  on  July  5,  1898.  This  detailed 
plan  is  on  file  in  the  Department.  The  work  of  the  year, 
hereinafter  reviewed,  was  executed  in  conformity  with  the 
plans  submitted  and  approved. 

APPROPRIATIONS. 

For  and  during  the  fiscal  year  1898-99  there  was  appro- 
priated for  the  work  of  the  United  States  Geological  Survey 
the  sum  of  $818,760.02.  The  acts  making  the  appropriations 
set  apart  separate  amounts  for  specific  branches  of  work  and 
for  the  salaries  of  persons  connected  with  these  branches.  For 
convenience  of  reference  these  separate  appropriations  are  here 
brought  together  and  classified. 
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The  legislative,  executive,  and  judicial  act  contained  the 
following  items: 

For  salaries  of  director,  chief  clerk,  chief  disbarsinp:  olerk,  librariaD,  and 

photographer,  together  with  clerks,  messengers,  watchmen,  et  al $31,  ^90. 00 

For  rent 11,200.00 

Total 42,590.00 

The  sundry  civil  act  included  the  following  items : 

For  pay  of  skilled  laborers,  etc 13,000.00 

For  topographic  surveys $180,000.00 

For  pay  of  two  geographers  and  two  topographers 9, 200. 00 

Total  for  topographic  work 189,200.00 

For  geological  surveys 110, 000. 00 

Forpay  of  four  geologists 13,700.00 

Total  for  geologic  work 123,700.00 

For  paleontologic  researches 10,000.00 

For  pay  of  two  paleontologists 4, 000. 00 

Total  for  paleontologic  work 14,000.00 

For  chemical  and  physical  researches 7,000.00 

For  pay  of  one  chemist 3, 000. 00 

Total  for  chemical  work 10,000.00 

For  general  investigations  in  Alaska 5,000.00 

For  gauging  streams  and  determining  water  supply 60, 000. 00 

For  preparation  of  illustrations 14,000.00 

For  preparation  of  report  on  mineral  resources 20,000.00 

For  purchase  of  books  and  distribution  of  documents 2, 000. 00 

For  engraving  and  printing  maps 60,000.00 

For  rent 6,200.00 

There  was  appropriated  in  the  same  act  for  engrav- 
ing, printing,  and  binding  publications  of  the  Geo- 
logical Survey,  $37,000;  this  sum  to  be  disbursed, 
not  by  the  Geological  Survey,  but  by  the  Public 
Printer.     The  items  are  as  follows : 

For  engraving  illustrations  for  report  of  the  Director $7, 000. 00 

For  engraving  illustrations  for  monographs  and  bulletins 10, 000. 00 

For  printing  and  binding  monographs  and  bulletins 20, 000. 00 

Total  for  engraving,  etc 37, 000. 00 

Furthermore,  the  same  act  contained  the  following 
special  appropriations: 

Special  appropriation  for  the  survey  of  forest  reserves 150, 000. 00 

Any  balance  of  appropriation  for  surveying  the  boundary  line  between 
Idaho  and  Montana  unexpended  June  30,  1898,  reappropriated  for 
fiscal  year  1899. 
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Tlie  Indian  Department  act  approved  July  1,  1898, 
contained  the  following  items: 

Irrigation  inveBtigatioii  of  Gila  River  aud  Qneen  Creek,  Arizona $20, 000. 00- 

The  appropriation  for  resnrveying  Chickasaw  landa  unexpended  June 
30, 1898,  can  be  used  for  office  and  field  expenses  of  said  work  for  fiscal 
year  ending  June  30, 1899. 

The  deficiency  bill  approved  July  7,  1898,  con- 
tained the  following  items : 

For  engraving  illustrations  for  monographs  and  bulletins $10, 000. 00 

For  printing  aud  binding  monographs  and  bulletins 30, 000. 00 

For  preparation  of  illustrations,  1895 3. 50 

For  geological  Surveys,  1896  and  1897 350.40 

For  gauging  streams,  1897 38.25 

The  balance  of  appropriation  for  resurveying  the  Chicka- 
saw lands  not  necessary  for  completion  of  said  resurvey  may 
be  used  for  topographic  sheets  of  Indian  Territory  extending 
into  Texas,  and  continue  available  for  1899. 

To  pay  amounts  found  due  by  the  accounting  officers  of  the 

Treasury,  fiscal  years  1895  and  1896 93.75 

40,485.90 

In  the  urgent  deficiency  bill  approved  January  28, 
1898,  there  was  the  following  provision: 

The  appropriation  of  $20,000  for  Alaska  surveys  to  continue  available 
until  June  30,  1899. 

The  deficiency  bill  approved  March  3,  1899,  con- 
tained the  following  items : 

For  topographical  surveys  1897  and  1898 $106.06 

For  geological  surveys  1897  and  1898 890.71 

That  in  the  form  provided  by  existing  law  the  Secretary  of  the  Interior  may 
file  and  approve  surveys  and  plate  of  any  right  of  way  for  a  wagon  road, 
railroad,  or  other  highway  over  and  across  any  forest  reservation  or  res- 
ervoir site,  when  in  his  Judgment  the  public  interests  will  not  be  injuri- 
ously affected  thereby. 

For  geological  and  topographical  surveys  in  Alaska  1898  and  1899 7, 089. 60 

For  the  payment  of  the  transmission  of  public  documents  through  the 

Smithsonian  Exchange  1898  and  1899 2,997.75 

For  locating  the  ninety-eighth  meridian,  under  the  supervision  of  the 
Director  of  the  Geological  Survey 6, 300. 00 

A  joint  resolution  (Public  Resolution  No.  25)  approved 
March  1,  1899,  made  the  folio  wing  appropriation : 

That  the  Director  of  the  Geological  Survey  is  hereby  authorized  and 
directed  to  prepare  maps  of  Alaska,  showing  all  known  topographic  and 
geologic  features,  including  what  is  known  of  the  gold-bearing  rocks, 
and  a  text  of  the  same,  the  text  to  contain  also  an  explanation  of  the  best 
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known  routes  and  methods  of  reaching  the  gold  fields ;  twenty  thousand 
copies  of  the  maps  and  text  to  be  printed,  five  thousand  for  the  use  of 
the  Senate,  ten  thousand  for  the  use  of  the  House  of  Representatives, 
and  five  thousand  for  distribution  by  the  Qeological  Survey;  and  the 
Director  is  authorized  to  have  said  maps  and  text  prepared  and  printed 
in  the  engraving  and  printing  division  of  the  Geological  Survey $4, 200. 00 


818, 760. 02 

Of  this  amount,  the  sum  of  Sll,670.02  was  appropriated 
for  work  done  during  preceding  years,  leaving  a  balance  of 
$807,190  to  be  expended  for  work  to  be  done  during  the 
fiscal  year  1898-99 

ORGANIZATION. 

For  convenience  of  administration,  the  following  scheme  of 
organization  of  the  work  and  business  of  the  Survey  was 
adopted  some  years  ago.  By  this  scheme  the  work  is  primarily 
divided  into  four  branches,  in  each  of  which  there  are  a  number 
of  divisions: 

Organization  of  the  Oeologioal  8urvey, 


Division. 


Oeologic 


Topographic* , 


Pnblicatiou 


Adminfetration 


'  Geology. 

Paleontology. 

Chemistry. 

Hydrography. 

Mineral  Resources. 

Triangulation. 

Topography. 

Geography  and  Forestry. 
( niostrations. 
i  Editorial. 
[  Engraving  and  Printing. 

(  Documents,  Correspondence,  and  Records. 
Disbursements  and  Accounts. 
The  Library. 


Alil^OTMENTS. 

ALLOTMENTS  TO  GEOLOGIC  WORK. 

As  stated  above,  the  total  appropriation  for  geologic  work 
for  1898-99  was  $123,700.     The  following  table  exhibits  the 
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allotments  that  were  made  to  the  heads  of  the  several  geologic 

parties: 

Allotments  to  geologic  parties. 


1.  ^zecutiTo  office 

2.  N.  S.  Shaler  (Massachasetts) 

3.  B.  K.  Emerson   (Massachusetts^  Connecticat,  and  Rhode 

Island) 

4.  T.  N.  Dale  (New  York  and  Vermont) 

6.  J.  F.  Kemp  (New  York) 

6.  J.  E.  Wolflf  (New  Jersey  and  Vermont) 

7.  H.  8.  Williams 

8.  David  White  (Pennsylvania,  West  Virginia,  Virginia,  Ken- 

tucky, and  Tennessee) 

9.  C.  W.  Hayes  (Qeorgia,  Alabama,  and  Tennessee) 

10.  Arthur  Keith  (Virginia,  Tennessee,  North  Carolina,  and 

Maryland) 

11.  W.B.Clark  (Maryland) 

12.  C.  R.  Van  Hise  (Lake  Superior  and  Appalachian  Mountain 

regions) 

IS.  M.  R.  Campbell  (West  Virginia  and  Kentucky) 

14.  T.  C.  Chamberlin  (glaciated  region) 

15.  6.  K.  Gilbert  (glaciated  region) 

16-  R.  T.  Hill  (Texas) 

17.  J.  A.  Taff  (Indian  Territory) 

18.  T.  W.  Vanghan  (Texas) 

19.  W.  H.  Weed  (Montana) 

20.  S.  F.  Emmons  (Sonth  Dakota  and  Colorado) 

21.  R.  C.  Hills  (Colorado) 

22.  Whitman  Cross  (Colorado) 

23.  Arnold  Hague  (Yellowstone  National  Park) 

24.  J.  S.  Diller  (Oregon,  Petrographio  Laboratory) 

25.  H.  W.  Turner  (California) 

26.  G.  F.  Becker  (California) 

27.  J.  C.  Branner  (California) 

28.  A.  C.  LawBon  (California) 

29.  Waldemar  Lindgren  (Idaho  and  California) 

30.  Bailey  Willis  (Washington)  

31.  G.  O.  Smith  (Washington) 

32.  I.  C.  Russell  (Washington) 

33.  G.  H.Eldridge  (Alaska) 

34.  W.  C.  Mendenhall  (Alaska) 

35.  G.  W.  Stose  (map  editing) 

36.  Contingent  fund 

Total  appropriation 


$9,280 
2,000 

750 
2,000 
1,000 

700 
1,000 

1,900 
2,200 

3,275 
1,000 

9,300 
3,300 
3,500 
4,150 
3,200 
3,450 
1,200 
3,400 
8,400 
1,000 
5,500 
4,000 
5,200 
3,900 
6,800 
250 
300 
3,500 
4,600 
3,000 
1,950 
2,900 
1,200 
3,350 
11,245 


123,700 
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ALLOTMENTS  TO  PALBONTOLOGIC  WORK. 

The  total  appropriation  for  paleontologic  work  for  1898-99 
was  $14,000,  which  was  allotted  to  the  various  sections  of  the 
work  as  follows : 

AllotmenU  to  paleontologic  work. 


Section. 


Paleozoic  work 

Mesozoic  work 

Cesozoic  work 

Paleobotanic  work 

Vertebrate  paleontology, 
Contingencies 


Total 


Amount. 

$2,700 
2,200 
2,300 
4,900 
1,000 
900 


14,000 


ALLOTMENTS  TO  TOPOGRAPHIC  WORK. 

The  appropriation  for  topographic  work  for  1898-99  was 
$189,200,  which  was  allotted  to  the  several  sections  of  the 
work  as  follows: 

AllotmentH  to  topographic  work. 


Section. 


Administration 

Atlantic  section 

Central  section 

Rocky  Moantain  section — 

Pacific  section 

Salaries  of  topographers  in  Alaska 

1    Instruments,  repairs,  and  contingencies. 

Total,  including  stated  salaries... 


Amount. 

$13,000 
60,000 
48,000 
25,500 
25,700 
8,000 
9,000 

189,200 
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ALLOTMENTS  TO  FORESTRY  WORK. 


The  appropriation  for  the  surveys  and  investigations  of  the 
forest  reserves  was  Si 50, 000,  which  was  allotted  as  follows: 

Allotments  to  forestry  work. 


Section. 

Topograph! 0  and  Babdiviaional  sarveys: 
Rooky  Monntalii  section  of  topography 
Paoiflo  section  of  topography 

Forest  surveys 

Office  exx>enaee 

Contingencies 

Total 


Amount. 


$55,500 

57,000 

20,000 

8,000 

9,500 


150,000 


MISCELLANEOUS    ALLOTMENTS. 


CHEMISTRY. 


For  pay  of  all  pei'sons  connected  with  the  chemical  work, 
and  for  the  purchase  of  chemical  supplies,  apparatus,  etc.,  the 
entire  appropriation  of  $10,000  was  allotted. 


HYDEOGRAPHY. 


The  appropriation  of  $50,000  for  hydrography  was  allotted 
as  follows:  $25,000  to  the  measurement  of  streams,  including 
surveys  of  reservoir  sites;  $10,000  to  the  investigation  of 
underground  currents  and  artesian  wells;  and  the  remainder, 
$15,000,  to  the  preparation  of  reports  upon  the  methods  of 
utilizing  the  water  resources  of  the  United  States.  (See  Part 
IV  of  this  Annual  Report  and  the  series  of  Water-Supply 
Papers.) 
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The  appropriation  was  apportioned  by  States,  as  follows 
Apportionment  of  appropriation  for  hydrography^  hy  States. 


StAte  or  Territory. 


Alabama 

ArizoDa 

California 

Carolinas 

Colorado 

Georgia 

Idaho 

Kansas 

Maryland 

Michigan 

Montana 

Nebraska , 

Nevada 

New  England 

New  Mexico 

North  Dakota 

Oklahoma , 

Oregon 

Pennsylvania  and  New  York 

Sonth  Dakota 

Texas 


Utah 


Virginias  .. 
Washington 
Wyoming  .. 


Amount. 


$700 
2,120 
3,000 
2,200 
2, 920 
1,600 
1,580 
4,510 
1,100 

450 
1,700 
4,600 
1,300 
1,300 
2,000 
1,900 

200 
1,400 
1,500 
3,800 
2,020 
1,900 
1,500 
1,600 
3.100 


Total 


50,000 


MINERAL   RESOURCES. 


The  entire  appropriation  for  the  preparation  of  the  report 
on  mineral  resources,  $20,000,  was  allotted  to  the  gathering 
and  compilation  of  statistical  data  for  the  calendar  year  1898 
and  the  preparation  of  a  report  on  the  same,  which  is  published 
as  Part  VI  of  this  Annual  Report. 

ENGRAVINa  AND  PRINTING  MAPS,  ETC. 

The  appropriations  for  engraving  and  printing  maps,  for 
the  purchase  of  books  and  distribution  of  documents,  for  the 
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preparation  of  illustrations,  for  pay  of  skilled  laborers,  etc., 
and  the  special  appropriations  were  expended  for  the  specific 
purposes  named  in  the  act. 

WORK  OF  THE  YEAR. 

As  already  indicated,  the  general  organization  of  the  Survey, 
by  branches  and  divisions,  remained  unchanged,  and  the 
approved  plan  of  operations  was  executed  in  all  essential 
particulars,  such  slight  departures  as  were  made  being  due 
to  conditions  arising  during  the  year  wliicli  could  not  be 
anticipated.     A  detailed  statement  of  the  work  follows: 

GEOLOGIC  BRANCH. 

DIVISION  OF  GEOLOGY. 

NEW  BNGLAMD  REGION. 

Skaler  party  (Massachusetts,  Rhode  Island), — In  Massachu- 
setts Prof.  N.  S.  Shaler,  assisted  by  Mr.  J.  B.  Woodworth,  con- 
tinued the  field  study  of  the  geology  of  the  Cape  Cod  and 
Narragansett  Bay  districts,  comprising  in  whole  or  in  part  Nor- 
folk, Plymouth,  Bristol,  and  Barnstable  counties,  Massachusetts, 
and  eastern  Rhode  Island.  He  was  chiefly  occupied,  however, 
in  the  preparation  of  manuscript  and  proof,  in  joint  authorship 
with  Mr.  Woodworth,  and  there  are  now  in  press  an  article  on 
the  Richmond  coal  basin,  to  appear  in  Part  II  of  the  Nineteenth 
Annual  Report,  and  a  volume  on  the  Narragansett  coal  field, 
which  will  be  issued  as  Monograph  XXXIII. 

Emerson  party  (Massachusetts j  Rhode  Island). — Prof  B.  K. 
Emerson,  assisted  by  Mr.  J.  H.  Perry,  continued  field  work 
in  Massachusetts,  making  detailed  investigations  and  map- 
ping portions  of  the  Worcester,  Marlboro,  and  Blackstone 
quadrangles,  Worcester  County.  Special  attention  was  paid 
to  the  occurrence  of  granites.  Professor  Emerson's  work  was 
extended  into  the  western  portion  of  the  Providence  and  Nar- 
ragansett quadrangles,  Rhode  Island,  in  order  to  map  the  crys- 
talline rocks  along  the  border  of  these  quadrangles  adjacent  to 
the  Carboniferous  strata  which  had  been  surveyed  by  Professor 
Shaler.     During  the  winter  he  made  microscopic  studies  of  the 
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rocks  of  this  region,  including  a  new  and  interesting  series  of 
quartz-porphyries  characterized  by  blue  quartz,  microgranites, 
and  granophyres  or  micropegmatites,  the  latter  appearing  as 
breccias  of  Carboniferous  age.  Some  time  was  devoted  to  a 
study  of  the  Clinton  tunnel  and  the  rocks  of  its  vicinity.  He 
read  the  proof  of  Monograph  XXIX,  on  The  Geology  of  Old 
Hampshire  County,  Massachusetts,  comprising  Franklin,  Hamp- 
shire, and  Hampden  Counties,  and  transmitted  original  manu- 
script maps  for  part  of  the  Housatonic  folio  (Berkshire  County), 
which  will  be  prepared  jointly  with  Professors  Dale  and  Hobbs. 
Dale  party  (Vermont^  New  York), — Prof  T.  Nelson  Dale  con- 
tinued surveys  in  the  Cohoes  and  Hoosick  quadrangles,  New 
York,  and  in  the  adjacent  Bennington  quadrangle,  Vermont, 
devoting  two  months  to  field  work.  The  study  of  the  stratig- 
raphy and  structure  of  the  Cambrian  and  Silurian  strata  in 
the  Bennington  quadrangle  was  completed  to  a  junction  with 
the  surv^evs  of  Professor  Wolff  in  the  Archean  rocks  on  the 
east.  The  results  of  the  study  of  the  geology  of  the  Ben- 
nington, Hoosick,  Berlin,  and  Greylock  quadrangles,  in  Ver- 
mont, New  York,  and  Massachusetts,  will  be  published  as  the 
Taconic  folio  of  the  Geologic  Atlas.  The  remainder  of  the 
year  was  devoted  to  the  correction  of  the  proof  of  a  paper  on 
The  Slate  Belt  of  Eastern  New  York  and  Western  Vermont, 
covering  Rensselaer  and  Washing-ton  counties.  New  York,  and 
Bennington  and  Rutland  counties,  Vermont,  published  in 
Part  in  of  the  Nineteenth  Annual  Report;  to  the  study  of 
notes  and  specimens  collected  during  field  work;  and  to  the 
preparation  of  a  paper  entitled  A  Study  of  Bird  Mountain, 
in  Vermont,  which  is  pubHshed  in  Part  H  of  the  Twentieth 
Annual  Report.  Professor  Dale  has  also  commenced  a  paper 
on  The  Terraces  of  Mount  Greylock,  in  Massachusetts. 

Wolff  party  (Vermont j  New  Jersey), — Prof  J.  E.  Wolff, 
assisted  by  Mr.  H.  C.  Boynton,  continued  and  completed  the 
geologic  surveys  of  the  Archean  rocks  in  the  northeastern 
portion  of  the  Bennington  quadi-angle.  The  results  will 
appear  in  the  Taconic  folio,  which  will  include  Professor 
Wolff's  work  in  the  adjoining  Greylock  (Massachusetts)  quad- 
rangle.    Combined  with  the  surveys  bv  Professor  Dale  in  the 
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adjoining  quadrangles  in  New  York,  they. will  constitute  an 
important  contribution  to  the  geology  of  the  Green  Mountains, 
supplementing  the  results  obtained  by  the  researches  directed 
by  Professor  Pumpelly  and  published  in  Monograph  XXIII, 
on  The  Geology  of  the  Green  Mountains  in  Massachusetts. 

In  New  Jersey  Professor  Wolff  made  a  thorough  study  of 
the  underground  workings  of  the  zinc  mines  at  Franklin 
Furnace,  in  Sussex  County.  To  facilitate  his  work  a  special 
topographic  map  of  the  zinc  district  was  made,  on  a  scale  of 
1,000  feet  to  an  inch,  and  through  the  courtesy  of  the  mining 
company  he  was  given  access  to  the  maps  and  plans  of  the 
mines. 

During  the  winter  considerable  time  was  devoted  to  study 
of  field  material.  A  large  map,  combining  the  underground 
and  surface  features,  has  been  prepared  and  will  form  part  of 
the  Franklin  Furnace  folio.  Incidentally  to  these  studies  two 
new  minerals  from  the  workings  at  Franklin  were  analyzed 
and  described,  the  one  an  ore  of  zinc  (hardystonite),  the  other 
a  new  variety  of  manganese-pyroxene. 

Williams  party, — Prof.  Henry  S.  Williams  was  placed  in 
charge  of  a  systematic  investigation  of  Devonian  faunas,  and 
a  report  of  hi^  work  in  that  field  will  be  found  under  "Division 
of  Paleontology,"  page  62.  The  geologic  reconnaissance  con- 
ducted in  northwestern  Maine  during  the  previous  fiscal  year 
had  afforded  material  for  office  work,  which  occupied  him 
throughout  the  year.  The  study  comprise  id  the  collection  and 
classification  of  fossils  and  also  the  petrographic  examination  of 
the  igneous  rocks  which  are  associated  with  the  sedimentary 
Paleozoic  rocks  of  Maine.  The  latter  work  was  performed  by 
Mr.  H.  E.  Gregory  under  the  supervision  of  Professor  Pirsson. 

Kemp  party  (New  York). — Prof  J.  F.  Kemp,  assisted  by 
Prof  H.  P.  Gushing,  of  Cleveland,  and  later  by  Mr.  F.  J.  Pope, 
of  New  York,  continued  the  survey  of  the  Lake  Placid  and 
Ausable  quadrangles,  Essex  County,  New  York.  The  field 
season  extended  from  July  to  September.  Prof  C.  H.  Smyth, 
of  Hamilton  College,  in  association  with  Professor  Kemp,  con- 
ducted surveys  of  the  Old  Forge  quadrangle,  in  the  south- 
western portion  of  the  Adirondack  region.     Professor  Kemp 
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has  given  considerable  attention  to  the  economic  geology  of 
the  Adirondack  region,  and  has  accumulated  some  interesting 
data  regarding  the  geologic  relations  of  the  iron  ores.  His 
conclusions  are  published  in  Part  III  of  the  Nineteenth  Annual 
Report.  These  surveys  are  prosecuted  as  studies  of  the  Adi- 
rondack Mountain  district,  and  the  results  obtained  are  to  be 
published  in  a  folio  of  the  Geologic  Atlas,  comprising  the  Lake 
Placid,  Ausable,  Mount  Marcy,  and  Elizabethtown  quadrangles. 

Gilbert  party  (New  York). — Mr.  G.  K.  Gilbert  pursued  surveys 
already  begun  in  northwestern  New  York,  in  the  Niagara, 
Lockport,  Tonawanda,  Olcott,  Wilson,  and  Ridgway  quad- 
rangles, covering  parts  of  Niagara  County.  These  investi- 
gations related  to  the  mapping  of  under  and  surficial  geology, 
including  the  economic  resources,  especially  the  sandstone 
quarries  at  Medina.  A  valuable  record  of  a  well  boring  was 
furnished  by  Mr.  Uriah  Cummings,  of  Akron,  Ohio. 

In  October  Mr.  Gilbert  returned  to  the  office  and  proceeded 
to  study  and  elaborate  the  field  notes  and  observations.  A 
report  on  Niagara  County  was  begun,  to  be  published  by  the 
geologic  department  of  New  York  State,  as  part  of  a  plan  of 
cooperation.  Three  brief  papers  of  a  scientific  nature  were 
presented  to  the  Geological  Society  of  America.  JDuring  Feb- 
ruary and  March  Mr.  Gilbert  was  on  leave  of  absence  with- 
out pay.  On  returning  to  the  office  he  continued  work  on 
the  report  on  Niagara  County  until  May  23,  when  he  joined 
the  Harriman  expedition,  and  sailed  from  Seattle  for  Alaska 
May  31. 

APPALACHIAN  REGION. 

White  party  (Pennsylvania). — Mr.  David  White  continued 
office  work  throughout  the  season  of  1898.  In  the  spring  of 
1899  one  month's  field  work  was  given  to  (1)  detailed  areal 
mapping  of  the  Pottsville  series,  according  to  new  evidence  of 
fossil  plants,  from  the  Schuylkill  along  Sharp  Mountain  to  the 
Susquehanna  River ;  (2)  accumulation  of  additional  paleonto- 
logic  collections  from  the  Lykens  coals  in  the  Short  Mountain 
region  and  from  the  Coal  Measures  series  in  the  Dauphin 
Basin;  (3)  measurement  of  additional  sections  of  the  basal 
portion  of  the  upper  Carboniferous  in  the  Southern  Anthracite 
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field;  (4)  acquisition  of  both  stratigraphic  and  paleontologic 
information  sufficient  to  correlate  the  coals  along  Broad  Moun- 
tain. These  observations  were  extended  to  include  the  Lvkens 
coals  development  along  the  southern  margin  of  the  Western 
Middle  Anthracite  field. 

In  the  office  Mr.  White  examined  and  made  an  informal 
report  on  about  seventy-five  collections  of  fossil  plants  from 
the  Virginia- West  Virginia  district  and  from  Indian  Territory; 
and  a  formal  report  was  prepared  on  a  collection  of  Devonian 
fossil  plants  from  Aroostook  County,  Maine.  The  greater  por- 
tion of  his  time,  however,  was  devcted  to  the  completion  of 
the  study  and  description  of  the  flora  from  the  Pottsville  series 
in  the  Southern  Anthracite  coal  field.  The  preliminary  report 
of  these  studies  is  now  in  preparation  for  publication  in  Part 
II  of  this  Annual  Report,  the  title  being  The  Stratigraphic 
Paleobotany  of  the  Pottsville  Formation  in  the  Southern 
Anthracite  Coal  Field.  A  report  on  the  fossil  plants  of  the 
McAlester  (Indian  Temtory)  coal  field  has  been  published  in 
the  Nineteenth  Annual  Report,  Part  III.  At  the  close  of  the 
year  Mr.  White  was  engaged  in  reading  proof  of  Monograph 
XXXVII,  on  The  Flora  of  the  Lower  Coal  Measures  of  Mis- 
souri, now  in  press. 

Campbell  party  {West  Virginia^  Kentucky), — Mr.  M.  R.  Camp- 
bell was  assisted  by  Mr.  Charles  H.  White.  His  work  for  the 
field  season  of  three  months  embraced  the  entire  and  original 
survey  of  the  Oceana  (West  Virginia)  quadrangle,  covering 
approximately  1,000  square  miles  in  Logan,  Mingo,  Wyoming, 
Raleigh,  and  Boone  counties,  and  additional  surveys  and 
revision  of  the  Charleston  and  Kanawha  Falls  quadrangles, 
covering  portions  of  Lincoln,  Boone,  Charleston,  Kanawha, 
Fayette,  Nicholas,  and  Clay  counties.  Mr.  Campbell  then 
proceeded  to  Lexington,  Kentucky,  to  make  an  examination  of 
the  physical  features  of  the  valleys  of  the  Kentucky  and  Lick- 
ing rivers,  in  the  hope  of  obtaining  some  light  on  the  history  of 
the  Ohio  drainage  basin,  but  continued  bad  weather  prevented 
satisfactory  observations. 

In  the  office  Mr.  Campbell  prepared  the  following  manu- 
scripts and  submitted  them  for  publication  in  the  Geologic 
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Atlas:  Huntington  (West  Virginia)  folio — maps,  tables,  and 
sections;  Charleston  (West  Virginia)  folio — maps,  tables,  and 
sections;  Standingstone  (Tennessee)  folio— descriptive  text. 
He  also  advanced  the  preparation  of  the  Salyersville  (Ken- 
tucky), Kanawha  Falls  (West  Virginia),  and  Oceana  (West 
Virginia)  folios. 

Hayes  party  {Georgia  and  Alabama). — Mr.  C.  Willard  Hayes 
was  engaged  in  field  work  in  Nicaragua  and  Costa  Rica,  under 
detail  by  the  Secretary  of  the  Interior  for  dutv  with  the  Nica- 
ragua  Canal  Commission,  until  October,  when  he  returned  to 
Washington  and  reported  to  Admiral  Walker.  From  that  time 
until  June  3  he  was  engaged  in  preparing  his  final  report  on 
the  geology  and  physiography  of  the  region  adjacent  to  the 
canal  route  and  in  supplying  to  the  engineers  of  the  Commis- 
sion data  required  in  making  estimates  and  plans.  Since  June 
3  he  has  been  engaged  in  work  in  the  southern  Appalachians, 
and  is  at  present  occupied  in  plotting  notes  upon  the  topo- 
graphic bases  of  the  Rome  (Georgia),  Fort  Payne  (Alabama), 
and  Anniston  (Alabama)  sheets. 

During  the  year  the  following  papers  by  Mr.  Hayes  on* 
Nicaragua  were  published:  The  Physiography  and  Geol- 
ogy of  the  Region  Adjacent  to  the  Nicaragua  Canal  Route, 
in' Bull.  Geol.  Soc.  Am.,  Vol.  X,  pp.  285-348,  pis.  30-32; 
Physiography  of  the  Nicaragua  Canal  Route,  in  Nat.  Geog. 
Mag.,  July,  1899;  The  Nicaragua  Canal  Route,  in  Science, 
July,  1899;  Report  on  the  Geology  and  Physiography  of  the 
Region  Adjacent  to  the  Route  of  the  Proposed  Nicaragua 
Canal,  Appendix  2,  in  Report  of  the  Nicaragua  Canal  Commis- 
sion, 1897-1899,  120  pp.,  19  pis.  Mr.  Hayes  also  published  a 
paper  entitled  The  Copper  River  as  a  Route  to  the  Yukon 
Basin,  in  Bull.  Am.  Geog.  Soc,  Vol.  XXX,  1898,  pp.  127-134, 
2  maps. 

Bascom  party  (Pennsylvania ) . — Under  the  direction  of  Prof. 
C.  R.  Van  Hise,  Dr.  Florence  Bascom  continued  the  areal 
mapping  of  the  crystalline  rocks  for  the  special  Philadelphia 
folio  of  the  Geologic  Atlas,  and  the  field  work  is  now  com- 
pleted. The  petrographic  study,  under  the  microscope,  of  the 
rock  specimens  collected  in  mapping  the  Philadelphia  district 
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is  a  necessary  part  of  this  investigation  and  has  occupied  Dr. 
Bascom  in  the  office.  The  Philadelphia  folio  will  contain  the 
Norristown,  Germantown,  Chester,  and  Philadelphia  atlas 
sheets,  on  the  scale  of  1  mile  to  an  inch,  with  delineation  of 
the  distribution  of  the  different  kinds  of  rocks  and  economic 
resources,  and  a  descriptive  account  of  both. 

Keith  parly  (^Maryland,  Virginiaj  District  of  Columbiay  North 
Carolina,  Tennessee). — Mr.  Arthur  Keitli  spent  four  months  of 
the  last  fiscal  year  in  the  field,  in  detailed  work  necessary  to 
complete  his  reports  on  the  Cranberry  (Tennessee  and  North 
Carolina)  and  Cherokee  (Cherokee  County,  North  Carolina) 
districts,  and  to  advance  toward  publication  the  Washington 
(District  of  Columbia),  Maynardville  (Tennessee,  comprising 
parts  of  Claiborne,  Union,  Grainger,  Knox,  and  Jefferson  coun- 
ties), and  Cranbeny  (including  parts  of  Johnson  and  Carter 
counties,  Tennessee,  and  of  Jefierson,  Walauga,  Mitchell,  and 
Caldwell  counties.  North  Carolina)  folios  of  the  Geologic  Atlas. 
Special  study  was  made  of  the  following  phenomena  and  prob- 
lems: Foldedfault  planes  and  cross  faults;  the  probable  age  of 
the  Ocoee  sediments;  a  newly  discovered  series  of  lava  flows 
and  ash  beds  preceding  Cambrian  strata  in  the  Abingdon  quad- 
rangle; fan  structure  in  the  Nantahala  quadrangle;  variation 
of  lower  Silurian  sediments  from  syncline  to  syncline  across 
the  Valley  of  Teimessee ;  and  metamorphism  of  igneous  forma- 
tions near  AVashington  and  apparent  transitions  between  them. 

Prof  H.  D.  Campbell,  of  Lexington,  Virginia,^  who  had 
made  partial  surveys  of  the  Natural  Bridge  and  Lexington 
quadrangles,  was  requested  to  complete  them  in  cooperation 
with  Mr.  Keith,  and  has  submitted  preliminary  drafts  of  the 
geologic  maps. 

Mr.  Keith's  office  work  was  devoted  to  the  completion  of 
the  Washington  and  Maynardville  folios,  to  the  revision  of  a 
report  on  the  Cranberry  district,  and  to  the  preparation  of 
text  and  maps  for  the  Cherokee,  Nortli  Carolina,  report,  in 
cooperation  with  the  State  geological  survey  of  North  Carolina. 

Van  Hise  party  (Tennessee), — Prof.  C.  R.  Van  Hise,  in  coop- 
eration with  Mr.  Keith,  and  assisted  by  Mr.  George  W.  Stose, 
assistant  geologist,  and  Dr.   Cooper  Curtice,   paleontologist 
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visited  the  Mount  Guyot  quadrangle,  Tennessee,  to  ascertain, 
if  possible,  the  relations  of  the  Ocoee  series  to  the  Paleozoic 
rocks  of  the  Great  Valley.  Mr.  Stose  made  a  detailed  map  of 
a  small  area  from  East  Fork  to  Crosby.  Dr.  Curtice  was 
occupied  in  searching  for  fossils  in  the  Ocoee  and  in  studying 
the  fauna  of  adjacent  rocks.  Professor  Van  Hise  devoted  liis 
time  to  studies  of  the  stratigraphy.  A  detailed  report  has 
been  submitted  to  the  Director,  and  has  served  as  a  basis  for 
discussion  between  the  several  geologists  familiar  with  the 
question.  Although  the  solution  of  the  problem  has  been 
advanced  by  the  exclusion  of  some  hypotheses  tentatively 
held,  a  final  conclusion  has  not  been  reached. 

ATLANTIC   COASTAL   PLAIN   REGION. 

Clark  party  (Maryland^  etc.). — Prof  William  B.  Clark,  State 
geologist  of  Maryland,  assisted  by  Messrs.  G.  B.  Shattuck, 
A.  Bibbins,  L.  C.  Glenn,  F.  B.  Wright,  and  G.  C.  Martin,  con- 
tinued the  investigation  of  the  Cretaceous  and  Tertiary  forma- 
tions of  eastern  and  southern  Maryland.  Some  time  was  spent 
in  a  study  of  the  extension  of  the  subdivisions  of  the  Potomac 
in  Pennsylvania  and  New  Jei'sey,  to  substantiate  the  Maryland 
classification.  Important  results  have  been  obtained  in  the 
study  of  Maryland  Neocene  formations.  Dr.  Shattuck  has 
shown,  on  stratigraphic  grounds,  the  separation  of  the  Neo- 
cene into  several  clearly  defined  units,  and  the  paleontologic 
work  by  Mr.  Glenn  and  Mr.  Martin  has  proved  his  conclu- 
sions. A  very  exhaustive  study  of  the  fauna  of  the  Miocene 
has  been  in  progress,  and  a  complete  monograph  on  the  sub- 
ject will  soon  be  published  under  the  auspices  of  the  Maryland 
surv^ey.  Some  work  has  also  been  done  upon  the  stratigraphy 
and  paleontology  of  the  Eocene,  while  preliminary  results  of 
value  have  been  secured  from  a  study  of  the  Pleistocene 
formations  of  eastern  Maryland. 

Professor  Clark's  work  is  carried  on  under  a  plan  of  coop- 
eration between  the  State  survev  and  the  United  States  Sur- 
vey,  in  accordance  with  which  the  latter  will  receive  for  publi- 
cation in  the  Geologic  Atlas  the  results  of  these  studies  in  the 
Coastal  Plain. 
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Darton  party  (District  of  Columbia,  Maryland,  Virginia), — 
Mr.  N.  H.  Darton,  whose  chief  field  of  work  is  now  South 
Dakota,  continued  in  the  office  the  preparation  of  sheets  for 
the  Washington  (District  of  Columbia)  folio,  one  showing  the 
economic  resources,  including  underground  waters,  and  another 
classifying  the  physiographic  features.  Some  field  work  was 
done  to  obtain  data  for  the  Norfolk  (Virginia)  folio,  covering 
part  of  Norfolk  County,  and  the  description  of  that  quad- 
rangle has  been  written. 

Eldridge  party  (Florida), — In  February,  1898,  Mr.  George  H, 
Eldindge  was  assigned  to  duty  in  Alaska,  and  thus  his  office 
work  on  the  phosphate  district  of  Florida  was  interrupted. 
Since  his  return  he  has  been  engaged  chiefly  in  preparing  his 
Alaskan  report.  Upon  completing  tliat  article,  in  May,  he 
resumed  the  preparation  of  the  final  report  on  the  phosphates 
of  Florida. 

INTERIOR  OR   MISSISSIPI'I   REGION. 

Van  Hise  party  (Lake  Superior  region,  etc.). — Prof  C.  R.  Van 
Hise,  assisted  by  Messrs.  W.  S.  Bayley,  J.  Morgan  Clements, 
and  C.  K.  Leitli,  continued  detailed  surveys  of  the  iron-bear- 
ing districts  of  Lake  Superior.  Field  work  in  the  Vermilion 
dibtrict  was  carried  on  during  June,  July,  and  August,  and  the 
entire  field  was  covered.  Supplementary  work  remains  to  be 
done,  however,  especially  on  the  ore  deposits,  in  outlining  iron- 
formation  areas,  and  in  further  studies  of  general  relations  of 
the  rocks.  Professor  Van  Hise  was  occupied  during  the  first 
half  of  the  field  season  in  general  structural  studies  in  the  Ver- 
milion district  and  the  adjacent  areas  of  Rainy  Lake  and  Lake 
of  the  Woods. 

Within  the  year  Professor  Van  Hise  prepared  a  monograph 
on  metamorphism,  the  first  draft  of  which  is  completed.  This 
is  a  work  of  profound  research,  with  important  bearings  on 
broad  scientific  problems  and  questions  relating  to  ore  deposits. 
Prof.  W.  S.  Bayley  has  in  preparation  a  monograph  on  the 
Menominee  iron-bearing  district,  which  will  not  be  completed 
until  next  year.  Mr.  J.  Morgan  Clements  was  engaged  in  pre- 
paring a  monograph  on  the  Vermilion  district,  and  two  months 
were  spent  in  reading  proof  of  Monograph  XXXVI,  on  The 
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Crystal  Falls  Iron-bearing  District  of  Michigan.  Mr.  C  K. 
Leith  was  occupied  in  summarizing  North  American  pre- 
Cambrian  literature.  He  also  began  investigation  of  mineral 
particles  in  crystalline  schists  as  bearing  upon  cleavage. 

Professor  Van  Hise  also  conducted  field  work  in  the  Ocoee 
series  of  Tennessee  (see  p.  39),  and  directed  the  work  of 
Professor  Hobbs  in  Massachusetts  and  of  Dr.  Bascom  in 
Pennsylvania  (p.  38). 

Barton  party  (South  Dakotaj  Nebraska). — Mr.  N.  H.  Darton 
was  engaged  during  the  field  season  in  preliminary  studies  of 
the  stratigraphy  of  the  Paleozoic  and  Mesozoic  formations  in 
the  eastern  and  southeastern  portions  of  the  Black  Hills,  South 
Dakota.  His  work  is  planned  to  obtain  data  required  by  the 
Division  of  Hydrography.  The  Oelrichs  quadrangle  was 
mapped,  and  a  reconnaissance  was  made  of  the  Hermosa  quad- 
rangle, extending  into  the  Rapid  quadrangle.  These  cover 
parts  of  Fall  River,  Custer,  Pennington,  and  Meade  counties. 
Progress  was  made  in  determining  the  distribution  and  depth 
of  sandstones  bearing  underground  water  supply. 

During  the  winter  office  work  was  done  on  the  maps  and 
text  for  the  Camp  Clarke  and  Scotts  Bluff  quadrangles,  which 
are  to  be  published  as  folios  of  the  Geologic  Atlas.  They 
comprise  parts  of  Scotts  Blufi*,  Banner,  and  Cheyenne  counties, 
Nebraska.  The  Parker  and  Olivet  quadrangles,  covering  por- 
tipns  of  Hutchinson,  Turner,  Bonhomme,  Yankton,  and  Clay 
counties,  South  Dakota,  have  been  completed  by  Prof.  J.  E. 
Todd,  under  Mr.  Darton's  general  direction. 

Hill  party  (Texas). — Mr.  R.  T.  Hill  was  engaged  during  the 
year  principally  in  office  work,  chiefly  in  the  preparation  of  an 
article  on  the  physical  geography  of  Texas,  to  accompany  a 
map  of  Texas  which  is  to  appear  as  a  folio  of  the  Topographic 
Atlas  of  the  United  States.  The  map  has  now  been  engraved 
and  the  text  and  illustrations  are  ready  for  publication.  Mr. 
Hill  also  prepared  the  following  papers:  The  Lower  Cretaceous 
Gryphseas  of  the  Texas  Region,  published  as  Bulletin  No.  151 ; 
Geology  of  the  Edwards  Plateau  and  Rio  Grande  Plain  adja- 
cent to  Austin  and  San  Antonio,  Texas,  with  Reference  to  the 
Occurrence  of  Underground  Waters,  published  in  the  Eighteenth 
Annual  Report,  Part  II. 
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The  month  of  January,  1899,  was  spent  hy  Mr.  Hill  in  a 
trip  to  Porto  Rico  (see  p.  55). 

Vatighan  party  (Texas), — Mr.  T.  Way  land  Vaughan  was 
occupied  during  the  entire  year  in  office  work,  three  months 
being  devoted  to  preparing  for  publication  data  accumulated 
during  past  field  seasons,  in  part  as  assistant  to  Mr.  Hill. 
The  manuscript  for  the  text  and  map  of  the  Uvalde  (Texas) 
folio  and  a  manuscript  report  on  a  Reconnaissance  in  the  Rio 
Grande  Coal  Fields  of  Texas  were  submitted  for  publication, 
the  latter  as  a  bulletin.  Some  reconnaissance  notes  were  made 
on  The  Geology  of  the  Wichita  Mountains,  Oklahoma,  and 
Arbuckle  Hills,  Indian  Territory.  A  short  paper  was  written 
on  The  Mode  of  Occurrence  of  the  Igneous  Rocks  of  the 
Uvalde  (Texas)  Quadrangle,  as  an  introduction  to  a  paper  by 
Mr.  Whitman  Cross  on  the  detailed  petrographic  characters  of 
the  rocks. 

An  account  of  work  in  paleontology  done  by  Mr.  Vaughan 
will  be  found  on  p.  68. 

Taff  party  (^Indian  Territory). — Mr.  Joseph  A.  TafF  is  engaged 
in  detailed  and  precise  surveys  of  the  coal  field  of  Indian 
Territory.  He  was  assisted  in  the  beginning  of  the  year  by 
Mr.  George  I.  Adams.  The  survey  of  the  Atoka  and  Coal- 
gate  quadrangles,  in  the  Choctaw  Nation,  was  completed,  and 
the  survey  of  the  Tuskahoma  quadrangle  was  begun,  field 
work  being  closed  in  December  after  a  season  of  seven 
months.  The  latter  part  of  the  summer  was  devoted  to  a 
review  of  the  geology  of  the  McAlester  quadrangle,  to 
determine,  if  possible,  the  age  of  the  rocks  and  to  study  their 
structure.  In  this  Mr.  Taff  was  assisted  by  Mr.  George  B. 
Richardson,  field  assistant,  and  Dr.  George  H.  Girty,  paleon- 
tologist. 

From  December  to  May  all  available  time  was  devoted 
to  the  preparation  of  maps  of  the  McAlester,  Atoka,  and 
Coalgate  quadrangles,  for  publication  as  folios  of  the  Geologic 
Atlas.     In  May,  1899,  Mr.  Taff  returned  to  his  field  of  work. 

Emmons  party  (South  Dakota), — Mr.  S.  F.  Emmons,  assisted 
by  Messrs.  George  W.  Tower,  assistant  geologist,  and  T.  A. 
Jaggar  and  J.  M.  Boutwell,  geologic  assistants,  was  engaged 
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in  investigation  of  the  Black  Hills,  South  Dakota.  The  areal 
survey  of  portions  of  the  northern  Black  Hills  was  made 
by  Dr.  Jaggar  and  Mr.  Boutwell,  and  the  mapping  of  the 
Sturgis  quadrangle  was  completed.  This  work  has  been  very 
fimitful  in  scientific  results,  the  sedimentary  rocks  presenting 
representatives  of  almost  all  the  formations  in  the  geologic 
column  from  Algonkian  to  Tertiary,  and  the  eruptive  rocks 
occurring  in  laccoliths  of  varied  and  typical  form  and  in  sills 
and  dikes,  and  being  of  interesting  petrologic  composition, 
including,  among  rare  types,  a  variety  of  phonolite.  Dr. 
Jaggar,  assisted  by  Mr.  J.  D.  Irving,  made  a  reconnaissance 
to  the  northwest,  into  that  portion  of  the  hills  extending  into 
Wyoming,  for  the  purpose  of  studying  the  eruptive  phe- 
nomena. The  economic  investigation  was  undertaken  by  Mr. 
Tower,  under  Mr.  Emmons's  direction,  and  together  they  made 
special  examination  of  the  gold  deposits  of  the  Homestake 
mine,  the  examination  in  the  area  of  the  Sturgis  quadrangle 
being  continued  by  Mr.  Tower. 

In  the  office  Dr.  Jaggar  completed  a  study  of  the  specimens 
collected,  and  prepared  the  geologic  map  of  the  Sturgis  quad- 
rangle. It  is  to  be  published  with  the  Spearfish  quadrangle, 
which  adjoins  it,  as  a  folio  of  the  Geologic  Atlas.  Dr.  Jaggar 
entered  upon  work  in  the  Spearfish  quadrangle  late  in*  June. 

ROCKY   MOUNTAIN   KK(ilON. 

Emmons  party  (Colorado). — Under  the  direction  of  Mr. 
Emmons,  Mr.  George  W.  Tower  investigated  the  undergi'ound 
workings  of  mines  in  the  vicinity  of  Rico,  Colorado,  being 
assisted  part  of  the  time  by  Mr.  A.  C.  Spencer,  Messrs.  Cross 
and  Spencer  having  completed  the  areal  survey  of  this  district. 
It  is  an  extremely  complicated  area,  being  in  a  region  of  great 
landsUdes,  some  of  them  doubtless  of  ancient  date,  which 
have  broken  and  faulted  the  ore  deposits,  especially  the  veins, 
so  as  to  render  it  extremely  difficult  for  the  miner  to  follow 
them. 

Mr.  Emmons  also  made  an  extended  reconnaissance  of 
mining  districts  in  the  West,  in  order  to  arrive  at  a  better 
understanding  of  the  relative  importance  of  districts  and  thus 
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be  able  to  advise  concerning  the  economic  work  of  the  Survey 
in  the  future.  His  observations  extended  into  Montana,  Wash- 
ington, California,  Arizona,  New  Mexico,  and  Colorado. 

In  the  office  Mr.  Emmons  was  occupied  in  elaborating  the 
notes  of  his.  summer's  work  and  in  preparing  a  supplementary 
report  on  the  Butte  mining  district  of  Montana.  The  Tenmile 
(Colorado)  special  folio  was  completed  and  published.  Mr. 
Tower  had  not  completed  the  elaboration  of  his  notes  when 
he  accepted  private  employment,  under  the  agreement  that  he 
was  to  complete  the  work  on  his  field  notes. 

A  folio  of  the  Tintic  mining  district  of  Utah  is  in  course  of 
engraving  and  will  be  published  in  the  autumn. 

Cross  party  {Colorado).  —  Mr.  Whitman  Cross  continued 
the  detailed  investigation,  in  which  he  has  for  several  years 
been  engaged,  of  the  geology  of  the  San  Juan  Mountains  of 
southwestern  Colorado.  He  was  assisted  throughout  the  year 
by  Mr.  A.  C.  Spencer  and  during  the  field  season  by  Messrs. 
Ernest  Howe  and  Jason  Paige,  volunteer  assistants.  The  field 
season  lasted  from  June  1  to  November  20,  and  the  time 
was  spent  in  the  areal  mapping  of  portions  of  the  Durango, 
Engineer  Mountain,  Silverton,  and  Rico  quadrangles,  covering 
parts  of  Montezuma,  La  Plata,  Dolores,  San  Juan,  Ouray,  and 
Hinsdale  counties,  on  a  scale  of  1  mile  to  an  inch,  and  in  a 
more  detailed  survey  of  the  Rico  mining  district.  Field  work 
in  the  Durango  quadrangle  was  completed,  except  in  the  ex- 
treme southeastern  comer.  The  Engineer  Mountain  and 
Silverton  quadrangles  were  studied  in  reconnaissance.  The 
Rico  special  area,  covering  35  square  miles  in  the  Rico  quad- 
rangle, is  topographically  surveyed  on  a  scale  of  1 :  23600,  or 
about  1,950  feet  to  1  inch.  It  embraces  the  silver-mining  dis- 
trict adjacent  to  the  town  of  Rico,  a  district  of  extremely  com- 
plex structure  and  numerous  igneous  intrusions,  modified  by 
solfataric  action  and  displaced  by  landslides,  some  of  which 
are  of  great  magnitude  Field  work  was  begun  on  the  large- 
scale  special  map  and  carried  to  such  a  point  by  December  1 5, 
when  further  investigations  had  to  be  postponed,  that  it  was 
completed  in  June,  1899.  At  the  request  of  Mr.  F.  H.  Newell, 
chief  of  the  Division  of  Hydrography,   Mr.  Spencer  spent 
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about  ten  days  in  a  geologic  reconnaissance  of  tne  Montezuma 
Valley  of  southwestern  Colorado,  in  order  to  obtain  data  bearing 
on  the  artesian- water  problem. 

In  the  office  Mr.  Cross  prepared  the  text  for  the  Telluride 
folio,  making  it  a  complete  report  on  the  geology  of  the  quad- 
rangle. This  is  the  first  folio  in  which  a  thorough  discussion, 
as  well  as  a  general  presentation,  of  the  geology  of  a  quad- 
rangle or  district  has  been  attempted.  The  task  of  putting  the 
rocks  of  the  Telluride  and  La  Plata  collections  in  permanent 
shape  and  the  study  of  rocks  collected  last  season  and  notes 
on  the  same  occupied  part  of  the  winter.  A  number  of  rocks 
collected  in  Texas  by  Mr.  Vaughan  and  in  Porto  Rico  by  Mr. 
Hill  were  also  examined.  Mr.  Cross  served  as  chainnan  of 
tlie  Committee  on  Analyses  of  Rocks  and  of  the  Committee 
on  Petrogi'aphic  Reference  Collection.  Mr.  Spencer  was 
engaged,  while  in  the  office,  in  preparing  the  geologic  map 
and  part  of  the  text  of  tlie  Durango  folio. 

Hills  party  (^Colorado). — Mr.  R.  C  Hills  completed  and 
handed  in,  in  June,  1899,  maps  and  descriptions  of  the  El- 
moro,  Spanish  Peaks,  and  Walsenburg  quadrangles,  covering 
Huerfano,  Las  Animas,  and  Pueblo  counties,  Colorado,  for 
publication  in  the  Geologic  Atlas.  In  this  area  is  exposed 
the  geologic  series  of  rocks  from  the  Archean  complex,  in  the 
northwestern  portion,  to  the  Eocene  sediments,  on  the  flanks  of 
the  Spanish  Peaks.  These  rocks  have  been  broken  through 
by  a  series  of  igneous  eruptions  of  the  most  interesting  types 
and  relations.  The  region  is  also  of  considerable  economic 
importance,  as  it  embraces  the  Trinidad  coal  field.  The  details 
of  the  coal  deposit  and  the  artesian-water  problem  are  dis- 
cussed bv  Mr.  Hills. 

Weed  party  {Montana). — Mr.  Walter  II.  Weed  was  assisted 
in  the  field  by  Mr.  L.  S.  Griswold.  General  geologic  investi- 
gations in  the  Boulder  quadi'angle  were  finished,  but  owing 
to  the  shutting  down  of  some  mines  the  report  on  them  is 
not  complete.  In  July  field  work  was  commenced  in  the 
Helena  quadrangle,  a  general  study  of  the  district  being 
made  and  some  areal  mapping  done.  The  detailed  work  was 
done  in  greater  part  by  Mr.  Griswold.      The  Helena  area  is 
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especially  important  because  of  diversity  of  topographic  and 
geologic  features,  and  presents  a  complete  epitome  of  the 
geology  of  the  mountainous  part  of  the  State.  Mr.  Weed  made 
a  reconnaissance  trip  to  the  Big  Hole  Basin,  Gibbonsville, 
Idaho,  and  the  head  waters  of  the  Bitterroot  River,  in  com- 
pany with  Mr.  Willis,  for  the  purpose  of  planning'  future 
geologic  work. 

In  the  office  Mr.  Weed  prepared  an  elaborate  report  on  The 
Geology  of  the  Little  Belt  Mountains  of  Montana,  published 
in  Part  III  of  this  Annual  Report,  with  an  appendix  on  the 
igneous  rocks  by  Prof  L.  V.  Pirsson,  of  Yale.  Proof  of  a 
portion  of  Pait  II  of  Monograph  XXXII,  on  the  Yellowstone 
National  Park,  was  read,  and  of  the  geologic  maps  for  the 
Little  Belt  Mountains  and  Fort  Benton  folios.  Work  on  a 
report  on  the  geology  of  Butte,  Montana,  to  accompany  that 
of  Mr.  Emmons  on  the  ore  deposits,  occupied  some  time. 
The  maps  of  the  Boulder  quadrangle  were  prepared  for  publi- 
cation. In  the  study  of  the  ore  deposits  of  this  quadrangle 
the  discovery  was  made  that  the  hot  springs  of  Boulder  are 
now  forming  mineral  veins,  furnishing  the  key  to  the  origin 
aud  manner  of  occurrence  of  the  remarkable  reefs  of  quartz 
which  traverse  granite  rock  in  that  district.  Mr.  Weed  served 
as  a  member  of  the  Committee  on  Ore  and  Mineral  Analyses. 

Hague  party  (Yellowstone  Parky  etc,). — Mr.  Arnold  Hague  was 
occupied  during  the  year  entirely  in  office  work,  the  prepara- 
tion for  publication,  reading  of  the  proof,  etc.,  of  Part  II  of 
the  Yellowstone  Park  monograph  (XXXII)  occupying  most 
of  his  time.  The  text  and  maps  for  the  Absaroka  folio  were 
also  prepared,  and  much  time  was  devoted  to  the  preparation 
of  Part  I  of  the  Yellowstone  Park  monograph.  -A  geologic 
relief  map  of  Yellowstone  Park  has  been  completed,  based  on 
the  topographic  model  made  by  Mr.  E.  E.  Howell. 

Dr.  T.  A.  Jaggar  made  a  study  of  microscopic  petrography 
of  the  Absaroka  Range.  The  preliminary  examinations  of 
the  rocks  are  completed,  but  the  report  has  not  yet  been 
handed  in. 

Prof.  W.  A.  Setchell,  of  the  University  of  California,  visited 
the  Yellowstone  National  Park  in  August,  under  Mr.  Hague's 
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direction,  for  the  purpose  of  studying  and  collecting  speci- 
mens of  hot- water  algae.  His  report  has  been  handed  in  and 
is  to  be  incorporated  in  Part  I  of  the  Yellowstone  Park 
monograph. 

Lindgren  party  {Idalio,  Arizona), — Mr.  Waldemar  Lindgren 
was  assisted  in  his  work  in  Idaho  by  Mr.  W.  A.  Pritchard, 
taking  the  field  in  July.  The  detailed  geologic  mapping  of  the 
mining  district  adjacent  to  Hailey,  Idaho,  was  carried  out,  and 
a  reconnaissance  between  Boise  and  Hailey,  as  well  as  along 
Snake  River  from  a  point  near  Weiser  to  a  point  west  of 
Salubria,  was  undertaken,  the  reconnaissance  covering  in  all 
approximately  800  square  miles. 

At  the  request  of  the  Department  of  Justice,  Mr.  Lindgren 
during  part  of  October  made  a  detailed  examination  of  about 
6  square  miles  adjacent  to  the  town  of  Oracle,  Pinal  County, 
Arizona.  The  examination  was  required  to  determine  the 
mineral  or  nonmineral  character  of  the  land.  The  report  was 
made  at  once  and  transmitted  on  October  28. 

From  July  1  to  26, 1898,  Mr.  Lindgren  was  engaged  in  office 
work  in  San  Francisco,  preparing  the  Colfax  folio.  This  folio, 
which  is  one  of  the  most  complicated  of  those  examined  in  the 
Gold  Belt  of  California,  has  been  completed.  A  report  was  pre- 
pared on  the  Silver  City  and  other  mining  districts  for  the 
Twentieth  Annual  Report  Within  the  year  the  Boise  (Idaho) 
folio  was  published,  as  well  as  a  report  on  The  Mining  Dis- 
tricts of  the  Idaho  Basin  and  the  Boise  Ridge,  in  the  Eight- 
eenth Annual  Report,  and  the  manuscripts  for  the  Colfax  folio 
were  handed  in. 


PACIFIC  REGION. 


Branner  party  (California). — Prof.  J.  C.  Branner  prosecuted 
surveys  in  the  vicinity  of  Palo  Alto,  California,  in  connection 
with  his  work  as  professor  of  geology  at  Stanford  University, 
with  a  view  to  the  ultimate  publication  of  two  folios  divided 
by  the  meridian  of  122  and  north  of  latitude  37,  compris- 
ing parts  of  Mateo,  Santa  Clara,  and  Santa  Cruz  counties. 
The  topographic  maps  now  available  for  this  work  are  the 
Palo  Alto,  San  Jose,  and  Mount  Hamilton  15-minute  sheets. 
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They  are  to  be  extended  to  cover  30  minutes  of  latitude  and 
longitude  for  each  folio. 

The  manuscript  maps  and  text  for  the  San  Luis  folio,  sub- 
mitted by  Dr.  Harold  Fairbanks,  under  the  general  direction 
of  Professor  Branner,  were  examined  in  the  field  by  Mr.  Willis, 
accompanied  by  Dr.  Fairbanks,  after  conference  with  Professor 
Branner.  They  comprise  the  Cayucos,  San  Luis  Obispo, 
Port  Harford,  and  Arroyo  Grande  15-minute  sheets,  in  San 
Luis  Obispo  County.  Additional  field  work  is  necessary  to  an 
adequate  solution  of  the  difficult  problems  in  structure  and 
physiography. 

Becker  party  (California). — Dr.  George  F.  Becker  has  for 
many  years  been  engaged  in  studies  of  the  Mother  Lode  of 
California,  but  during  the  last  year  these  were  interrupted 
by  his  transfer  to  work  in  the  Philippines  (see  p.  54),  and  Dr. 
F*  L.  Kansome,  for  a  number  of  years  Dr.  Becker's  assistant, 
continued  the  surveys  of  the  Mother  Lode,  especially  with 
reference  to  the  areal  and  structural  geology.  His  observa- 
tions have  been  platted  on  the  large-scale  map  of  the  Mother 
Lode,  and  will  be  published  in  the  Mother  Lode  folio  of  the 
Geologic  Atlas,  now  in  process  of  engraving. 

Lawson  party  (California), — Under  the  supervision  of  Prof. 
A.  C.  Lawson,  about  six  weeks'  field  work  was  done  on  the 
Mount  Diablo  quadrangle,  chiefly  by  his  assistant.  Dr.  G.  D. 
Louderback.  Professor  Lawson  has  prepared  for  publication 
the  geologic  maps  of  the  San  Mateo,  San  Francisco,  Mount 
Tamalpais,  Concord,  and  Haywards  quadrangles.  They  are 
to  appear  in  three  folios  of  the  Geologic  Atlas,  one  of  which 
will  also  contain  the  Mount  Diablo  sheet.  The  geologic  maps 
will  be  published  on  the  scale  of  the  present  topogi-aphic 
maps,  1  mile  to  an  inch.  Each  folio  will  contain  maps  of  two 
15-minute  quadrangles,  placed  in  their  relative  positions,  east 
and  west,  thus:  (1)  Tamalpais,  San  Francisco;  (2)  Concord, 
Mount  Diablo;  (3)  San  Mateo,  Haywards.  These  folios  will 
exhibit  the  geology  of  the  vicinity  of  San  Francisco  and  a  sec- 
tion across  the  Coast  Range,  on  twice  the  scale  of  the  usual 
folio  publication. 

Turner  party  (California), — Mr.  H.  W.  Turner  organized  his 
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party  for  field  work  early  in  July,  with  Messrs.  W.  S.  T.  Smithy 
C.  E.  Knecht,  and  J.  S.  Reed  as  assistants,  to  carry  on  geo- 
logic surveys  in  the  Sierra  Nevada,  with  special  reference  to 
the  Yosemite  and  Mount  Dana  quadrangles.  The  mapping  of 
the  Yosemite  quadrangle  was  completed,  but  some  revision 
of  the  topography  is  necessary  before  pubUcation.  An  excur- 
sion was  made  into  the  Mount  Dana  quadrangle  to  study 
Lake  Tanaya,  and  for  the  investigation  of  certain  granites. 

In  the  office  Mr.  Turner  prepared  for  publication  a  paper 
on  The  Origin  of  the  Yosemite  Valley,  and  the  following 
papers  have  been  written  and  published:  Granitic  Rocks  of 
the  Sierra  Nevada,  in  Journal  of  Geology;  Occurrence  of 
Roscoelite,  in  American  Journal  of  Science;  Certain  Rock- 
Forming  Biotites  and  Amphiboles,  in  American  Journal  of 
Science ;  The  Occurrence  of  Diamonds  in  California,  in  Ameri- 
can Geologist;  Replacement  of  Ore  Deposits  in  the  Sierra 
Nevada,  in  Journal  of  Geology. 

Mr.  Turner  left  Washington  on  March  15,  1899,  to  make  a 
geologic  map  of  the  Silver  Peak  quadrangle,  covering  parts 
of  Nevada  and  California.  Up  to  June  30  about  450  square 
miles  had  been  covered.  The  completion  of  the  survey  will 
require  about  three  months'  field  work  in  the  fiscal  year  just 
begun. 

Diller  party  {Oregon), — Mr.  J.  S.  Diller  continued  his  work 
in  southern  Oregon,  and  was  assisted  by  Messrs.  A.  J.  Collier, 
James  Storrs,  and  G.  L.  Haskell.  Five  weeks  were  devoted 
to  a  preliminary  survey  of  the  Bohemia  mining  region,  after 
which  a  short  trip  was  made  eastward  to  Coal  Creek,  on  the 
western  slope  of  the  Cascade  Range,  where  fossil  leaves  of 
Miocene  age  were  collected  from  tufaceous  sandstone.  They 
add  another  link  to  the  chain  of  evidence  concerning  the  age 
of  the  Cascade  Range.  The  prospects  of  the  Blue  River 
region  of  the  McKenzie  were  then  visited,  and  several  weeks 
were  spent  in  examining  prospects  and  mines  in  the  Coos  Bay 
coal  field,  the  results  of  which  were  incorporated  in  a  paper 
on  The  Coos  Bay  Coal  Field,  in  Part  III  of  the  Nineteenth 
Annual  Report.  On  September  1  work  in  the  Port  Orford 
quadrangle  was  resumed,  and  in  October  a  reconnaissance  was 
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made  along  the  coast  from  Port  Orford  in  Oregon  to  Crescent 
City,  California,  and  thence  to  Roseburg. 

In  the  office  Mr.  Diller^s  time  was  at  first  devoted  to  the 
preparation  of  a  paper  on  The  Bohemia  Mining  Region,  to 
appear  in  Part  III  of  this  Annual  Report.  Proofs  were  read 
of  the  paper  on  the  Coos  Bay  coal  field  and  of  the  Roseburg 
folio.  A  study  of  the  rock  of  North  Carolina  bearing  the 
supposed  fossil  called  Palaeotrochis  was  undertaken,  and  an 
article  thereon  was  published  in  the  American  Journal  of 
Science.  The  manuscript  of  the  Coos  Bay  folio  was  nearly 
completed.  Two  hundred  and  fifty  nearly  full  sets  of  the 
Educational  Series  of  Rock  Specimens  were  distributed  last 
summer.  Mr.  Diller  served  as  chairman  of  the  Petrographic 
Committee  and  as  a  member  of  the  Committee  on  Analyses 
of  Rocks.  Messrs.  F.  C.  Ohm  and  W.  S.  Robbins  were 
employed  in  the  laboratory,  of  which  Mr.  Diller  had  special 
charge.  Within  the  year  nearly  5,000  thin  sections  were 
prepared,  365  specimens  cut,  and  63  specimens  polished. 

On  June  1,  1899,  Mr.  Diller  resumed  work  in*  the  Port 
Orford  quadrangle,  with  the  same  assistance  as  the  summer 
before. 

Smith  parti/  (Washington). — Mr.  George  Otis  Smith,  under 
the  general  direction  of  Mr.  Bailey  Willis,  was  engaged  in 
detailed  work  on  the  Mount  Stuart  quadrangle,  Kittitas  County, 
Washington,  but  its  completion  was  rendered  impossible  on 
account  of  snow,  and  field  work  was  stopped  October  14. 
While  in  the  field,  during  August,  Mr.  Smith  assisted  Mr. 
Tower  in  preparing  the  final  draft  of  the  geologic  maps  and 
sections  to  accompany  the  report  on  the  Tintic  mining  district, 
published  in  Part  III  of  the  Nineteenth  Annual  Report,  and 
during  the  spring,  in  the  office,  he  read  the  proof  of  this  report, 
revised  maps  and  sections  for  publication  in  the  Tintic  Special 
(Utah)  folio,  and  wrote  parts  of  the  folio  text.  In  coopera- 
tion with  Mr.  Willis  some  work  was  also  done  on  the  maps  and 
text  of  the  Tacoma  (Washington)  folio.  A  collection  of  rocks 
from  the  northern  Cascades  was  examined  for  Prof.  I.  C. 
Russell,  and  a  report  thereon  submitted;  and  the  manuscript 
of  a  report  on  this  region  by  Professor  Russell  was  read  and 
a  discussion  thereon  submitted  to  Mr.  Willis. 
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Mr.  Willis  joined  Mr.  Smith  in  the  Mount  Stuart  quadrangle 
and  devoted  three  weeks,  between  September  7  and  October 
13,  to  detailed  observations,  chiefly  on  the  stratigraphy  and 
structure  of  the  Eocene  and  later  (coal-bearing)  strata. 

Riissell  party  (^Washington), — Prof.  I.  C.  Russell,  of  Ann 
Arbor,  made  a  geologic  reconnaissance  of  the  northern  Cascade 
Range,  Washington.  The  field  work  was  begun  in  June  and 
continued  to  September  20.  The  route  of  reconnaissance 
extended  from  Clealum  up  the  Wenache  River,  across  Indian 
Pass  and  down  the  Sauk,  to  the  Skagit  River.  A  side .  ti-ip 
was  made  to  Glacier  Peak.  Ascending  Skagit  River,  Professor 
Russell  visited  the  mining  districts  about  its  head  waters  and 
recrossed  the  Cascade  Range  at  Crater  Pass.  Descending  by 
Methow  Valley,  he  proceeded  to  Mission,  where  he  disbanded 
his  party.  The  interesting  results  gathered  in  reference  to  the 
geology  of  this  little-known  region  are  embodied  in  an  article 
entitled  A  Preliminary  Paper  on  the  Geology  of  the  Cascade 
Mountains  in  Northern  Oregon,  published  in  Part  II  of  this 
Annual  Report. 

ALASKA. 

The  administrative  details  of  the  Alaskan  parties  are  given 
later  under  the  heading  " Topographic  branch"  (p.  126).  Many 
valuable  geologic  observations  were  made,  the  general  results 
of  which  are  presented  in  a  report  prepared  in  accordance  with 
Public  Resolution  No.  25  of  the  Fifty-fifth  Congress,  third 
session,  approved  March  1,  1899,  and  in  the  final  reports  of 
Messrs.  Eldridge,  SpuiT,  Mendenhall,  Schrader,  and  Brooks, 
contained  in  Part  VII  of  this  Annual  Report. 

For  the  field  season  of  1899  two  parties  were  organized  and 
proceeded  to  Alaska  in  April.  The  first  party  consisted  of 
Mr.  W.  J.  Peters,  topographer,  in  charge  of  the  party,  and 
Mr.  Alfred  H.  Brooks,  assistant  geologist.  This  party  was 
equipped  with  pack  animals  and  outfit,  and,  starting  from  Chil- 
kat  Inlet,  proceeded  along  the  northern  side  of  the  St.  Elias 
Range  to  the  head  of  White  River.  It  was  planned  that 
such  exploration  as  might  be  feasible  should  be  conducted 
for  the  location  of  the  sources  of  tlie  Copper,  Tanana,  and 
Nabesna  rivers.     If  time   permitted,  the  area  between   the 
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Tanaiia  and  the  Yukon  was  to  be  suneyed.  The  main  range 
of  mountains  is  composed  largely  of  gold-bearing  schists.  It 
has  been  very  considerably  prospected,  but  little  is  known  of 
its  extent  or  character.  If  the  party  reaches  Eagle  City,  on 
the  Yukon,  before  the  time  of  the  closing  of  the  river,  sur- 
veys are  to  be  extended  to  the  westward,  between  the  Tanana 
and  the  Yukon  rivers,  by  such  route  as  may  be  found  to  be 
feasible. 

The  second  party  consisted  of  Mr.  F.  C.  Schrader,  assistant 
geologist,  in  charge  of  party,  and  Mr.  Thomas  G.  Gerdine, 
topographer,  and  was  instructed  to  go  down  the  Yukon  to  the 
vicinity  of  Fort  Yukon,  to  some  point  well  adapted  to  serve  as 
a  base  from  which  to  proceed  northward  toward  the  Koyukuk 
River,  it  being  the  object  of  this  party  to  explore  the  principal 
waters  of  the  Koyukuk  within  the  Arctic  Circle.  The  region 
is  almost  unknown,  and  discretion  was  given  the  chief  of  party 
to  select  such  routes  as  seemed  best  for  the  accomplishment  of 
the  object  of  the  expedition.  It  was  anticipated  that  the  work 
would  be  done  mostly  along  the  rivers,  use  being  made  of 
canoes  for  transportation. 

GLACIATED   REGION. 

Chamberlin  party  (northern  United  States), — Prof.  T.  C.  Cham- 
berlin  has  been  privately  as  well  as  officially  engaged  for  a 
number  of  years  in  special  studies  designed  to  determine  cri- 
teria for  mapping  the  complex  and  obscure  formations  due  to 
the  great  ice  sheets  which  formerly  covered  Canada  and 
northern  United  States.  He  has  been  assisted  by  a  number 
of  trained  associates,  and  their  observations  and  conclusions 
will  be  presented  in  several  papers;  some  of  these  have 
already  been  offered  for  publication  by  the  Survey,  while 
others  are  in  preparation. 

During  the  last  year  Mr.  Frank  Leverett  made  supplement 
tary  examinations  of  glacial  formations  in  Ohio,  Pennsylvania, 
and  New  York,  the  results  of  which  he  incorporated  in  his  mono- 
graph on  The  Pleistocene  Formations  of  Ohio  and  Adjacent 
Regions.  This  monograph  is  now  completed.  He  revised  the 
manuscript  of  his  report  on  The  Glacial  Lobes  of  Ohio,  read 
proof  of  an  article   on  Wells  of  Indiana,   which  has   been 
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published  as  Nos.  21  and  26  of  the  Water-Supply  and  Irriga- 
tion Papers,  and  revised  the  illustrations  and  read  the  proof  of 
his  monograph  (XXXVIII)  on  The  Illinois  Glacial  Lobe. 

Mr.  William  C.  Alden,  with  the  temporary  aid  of  Prof.  J.  H. 
Smith,  was  engaged  in  work  in  the  Muskego,  Milwaukee,  and 
Waukesha  quadrangles,  in  Wisconsin,  the  detailed  mapping  of 
the  first  two  being  completed.  A  report  on  these  districts  is  in 
preparation.  He  was  also  engaged  in  preparing  a  report  on 
the  four  quadrangles  embracing  Chicago  and  vicinity.  In 
May,  1899,  work  was  begun  in  the  southern  part  of  the  Port 
Washington  quadrangle. 

Mr.  T.  0.  Mabry  was  from  time  to  time  employed  in  spe- 
cial studies  on  the  loess  and  associated  deposits  of  Mississippi, 
and  prepared  a  preliminary  report  on  the  results  of  his  investi- 
gations in  that  vicinity. 

Besides  directing  the  work  of  the  above  assistants,  Professor 
Chamberlin  examined  a  bulletin  on  the  Pleistocene  formations 
of  South  Dakota  by  Prof.  J.  E.  Todd,  and  read  proof  of  Pro- 
fessor Stone's  monogi'aph  (XXXIV)  on  The  Glacial  Gravels 
of  Maine  and  of  Mr.  Leverett's  monograph  (XXXVIII)  on  The 
Illinois  Glacial  Lobe. 

WORK   IN  NKWLY  ACQUIRED  TERRITORY. 

» 
Philippine  Islands. 

Becker  party, — According  to  an  arrangement  made  with  the 
War  Department,  Dr.  George  F.  Becker,  under  orders  of  July 
8, 1 898,  started  for  the  Philippines,  to  investigate  and  report  on 
the  mineral  resources  of  those  islands.  He  sailed  from  San  Fran- 
cisco on  the  transport  Pueblo  July  15,  under  General  Otis.  After 
reaching  Manila,  he  devoted  some  time  to  the  preparation  of 
a  brief  paper  entitled  Memorandum  on  the  Mineral  Resources 
of  the  Philippine  Islands,  compiled  from  various  unpublished 
records  and  published  memoirs  available  in  Manila  and  from 
verbal  information  furnished  by  mining  men,  capitalists,  and 
others.  This  memorandum  was  published  in  Part  VI  of  the 
Nineteenth  Annual  Report  of  the  Survey. 

In  September  Dr.  Becker  spent  some  days  in  field  work  on 
the  island  of  Corregidor  and  about  Mariveles,  where  he  secured 
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skeletons  of  two  Negritos,  which  were  afterwards  forwarded  to 
the  Smithsonian  Institution.  On  his  return  to  Manila  he  pre- 
pared, at  General  Otis's  request,  a  memorandum  on  the  agri- 
cultural resources  of  the  archipelago,  which  has  been  sent  to 
the  Department  of  Agriculture.  Shortly  aftei-wards,  finding  it 
impracticable  to  pursue  further  his  geologic  investigations,  he 
attached  himself  to  the  Bureau  of  Military  Information,  Eighth 
Army  Corps,  under  Major  Bell.  In  this  position  he  rendered 
valuable  service,  translating  from  the  Manila  newspapers  arti- 
cles of  importance  or  interest  to  the  Government  and  the  mili- 
tary authorities,  and  endeavoring  to  enlighten  public  opinion  in 
the  islands  by  published  articles  correcting  Spanish  misrepre- 
sentations and  setting  forth  the  real  conditions  in  the  United 
States,  so  far  as  those  conditions  were  likely  to  become  of 
importance  to  the  Philippines. 

After  the  outbreak  of  hostilities,  upon  invitation  of  General 
McArthur,  to  whose  staff  Major  Bell  was  transferred,  Dr.  Becker 
accompanied  Major  Bell  to  the  front  and  participated  in  a  num- 
ber of  military  reconnaissances  and  engagements,  rendering 
service  that  has  been  favorably  reported  to  the  War  Department 

In  May  he  made  a  journey  to  the  island  of  Negros  and 
endeavored  to  examine  the  deposits  of  Tertiary  lignite  there, 
but  the  hostility  of  the  natives  prevented  extended  investiga- 
tions. He  is  at  present  at  Cebu,  where  he  hopes  to  obtain  a 
sufficiently  strong  military  guard  to  enable  him  to  examine  the 
lignite  of  that  island. 

Porto  Rico. 

HUl  party. — In  the  month  of  January,  1899,  Mr.  Robert  T. 
Hill  made  a  trip  to  Porto  Rico  for  the  purpose  of  investigating 
the  physiographic  and  geologic  features  of  the  island.  He 
obtained  much  valuable  information  concerning  the  geologic 
formations  and  history  of  the  island,  and  its  resources  in  min- 
erals, forests,  agriculture,  and  water  power. 

Mr.  Hill  prepared  an  article  on  the  Physiography  of  Porto 
Rico,  published  in  the  National  Geographic  Magazine,  and 
another  on  Mineral  Resources  of  Porto  Rico,  published  by  the 
Survey  as  an  advance  extract  from  the  Twentieth  Annual 
Report,  Part  VI.     He  also  prepared  A  Preliminary  Report 
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upon  the  Forest  and  Other  Natural  Conditions  of  Porto  Rico, 
to  be  published  by  the  Department  of  Agriculture,  and  a 
paper  entitled  A  Preliminary  Report  upon  the  Greology  of 
Porto  Rico  is  nearly  completed.    : 

FIELD    AND    OFFICE    WORK    BY    MR.    WILLIS,     ASSISTANT    IN    GEOLOGY    TO    THE 

DIRECTOR. 

Mr.  Bailey  Willis  left  Washington  on  July  5,  under  general 
orders  to  confer  with  geologists  in  several  Western  States  and 
to  make  reconnaissances,  especially  in  western  Montana,  with 
a  view  to  planning  future  geologic  work  and  continuing  the 
surveys  in  the  Cascade  Range,  Washington  (see  p.  52).  At 
Chicago  a  conference  was  held  with  Prof  T.  C.  Chamberlin 
with  reference  to  publication  of  the  results  secured  by  the 
section  of  glacial  geology. 

At  Helena,  Montana,  on  July  11,  Mr.  Willis  joined  Mr. 
Walter  H.  Weed,  with  whom  several  trips  were  made  during 
the  remainder  of  the  month.  These  journeys  comprised  an 
examination  of  the  surveys  already  accomplished  by  Mr. 
Weed  in  the  Boulder  and  Helena  quadrangles,  and  a  visit  to 
the  Elkhorn  mining  district,  east  of  Boulder,  to  determine  the 
desirability  of  making  a  large-scale  topographic  map  and  an 
economic  geologic  survey.  A  reconnaissance  trip  was  also 
made  from  Butte,  Montana,  up  the  Big  Hole  Valley  to 
Wisdom,  across  the  mountains  to  Gibbonsville,  Idaho,  thence 
north  into  the  Bitteri'oot  Valley,  and  thence  via  the  Trail 
Creek  Pass  and  Big  Hole  Valley  to  Anaconda.  In  August 
Mr.  Willis  made  a  reconnaissance  in  the  mountains  between 
Phillipsburg  and  the  Bitterroot  Valley,  in  the  Bitterroot  Moun- 
tains near  Hamilton,  and  in  the  Mission  Range  in  the  vicinity 
of  St.  Ignatius,  Montana.  General  observations  were  made 
on  the  geology  and  physiography  of  western  Montana,  and 
special  reports  were  submitted. 

On  September  18  and  19  conference  was  held  with  Prof  I. 
C.  Russell,  who  had  just  returned  from  a  trip  in  the  northern 
Cascades,  and  Mr.  George  Otis  Smith,  at  Mission,  Wasliington. 
Three  weeks  were  spent  with  Mr.  Smith's  party  in  special  studies 
of  the  coal-bearing  formations  of  the  Mount  Stuart  quadrangle. 
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A  week  was  given  to  editing  the  text  of  certain  geologic  folios 
that  were  ready  to  be  published. 

Proceeding  via  Tacoma,  Washington,  and  Portland  and  Rose- 
burg,  Oregon,  Mr.  Willis  spent  three  days  with  Mr.  Diller  in 
the  Roseburg  quadrangle,  studying  the  relations  of  the  Creta- 
ceous, Eocene,  and  igneous  rocks  of  that  district,  and  reached 
San  Francisco  on  October  21.  During  the  ten  days  following, 
conferences  were  held  at  Jamestown  with  Mr.  Ransome,  who 
was  studying  the  Mother  Lode;  with  Professor  Lawson  at 
Berkeley,  with  reference  to  the  publication  of  the  folios 
peitaining  to  the  vicinity  of  San  Francisco;  and  with  Pro- 
fessor Branner  at  Palo  Alto,  in  regard  to  the  geology  of  the 
Coast  Range  in  this  district.  A  trip  occupying  several  days 
was  made  with  Professor  Branner  into  the  mountains  south 
and  west  of  Palo  Alto.  On  November  2  Mr.  Willis  was  joined 
by  Dr.  H.  W.  Fairbanks  and  Mr.  Ransome,  and  proceeded  to 
San  Luis  Obispo,  where  four  days  were  spent  in  an  exami- 
nation of  the  geology  of  the  San  Luis  Obispo  district,  with 
special  reference  to  the  surveys  already  accomplished  by  Dr. 
Fairbanks.  He  next  proceeded  to  Indian  Territory,  to  consult 
with  Mr.  J.  A.  Taff,  who  was  studying  the  structural  geology  of 
the  Paleozoic  coal-bearing  formations. 

From  the  time  of  his  return  to  the  office  in  November  to  the 
close  of  the  fiscal  year  Mr.  Willis  was  largely  occupied  with 
administrative  duties  and  in  examining  manuscripts  submitted 
for  publication,  including  texts  for  folios  of  the  Geologic  Atlas. 
He  held  conferences  with  geologists  on  the  preparation  of  plans 
for  the  field  season  of  1899,  including  consideration  of  several 
routes  of  exploration  in  Alaska,  and  served  as  a  member  of 
the  Committee  on  Analyses  of  Ores  and  Mineral  Waters,  the 
Peti'ographic  Committee,  the  Committee  on  Petrographic  Labo- 
ratory, and  the  Committee  on  Educational  Series  of  Rocks. 
He  also  prepared  the  maps  and  text  of  the  Tacoma  (Wash- 
ington) folio,  in  collaboration  with  Mr.  George  Otis  Smith ;  an 
article  on  The  Rainier  Forest  Reserve,  which  appeared  in 
"The  Forester"  for  May,  1899;  and  a  summary  of  Paleozoic 
Appalachian  history,  to  be  published  as  a  preliminary  chapter 
to  a  report  of  the  Maryland  geological  survey. 
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FIELD  AND   OFFICE  WORK   BY  THE   DIRECTOR. 

The  field  work  of  the  Director  was  confined  mainlv  to  an 
examination  of  the  Teton  Forest  Reserve,  in  Wyoming,  and 
a  geologic  reconnaissance  of  the  Belt  Mountain  area  east  of 
Helena,  Montana. 

In  August,  accompanied  by  Mr.  F.  B.  Weeks  as  secretary 
and  field  assistant,  he  went  with  a  camp  outfit  from  Livingston, 
Montana,  up  the  Yellowstone  River  to  and  across  the  Yellow- 
stone National  Park,  entering  the  Teton  Forest  Reserve  by  the 
Snake  River  Valley.  The  result  of  the  examination  of  the 
reserve  and  the  area  to  the  south  is  given  in  the  following 
report  made  to  the  Secretary  and  forwarded  to  Congress  on 
December  12,  1898: 

Department  op  the  Interior, 
United  States  Geological  Survey, 

n'a«/ttii(;(on,  />.  C,  December  l£y  1898. 
Sir:  I  have  the  honor  to  acknowledge  the  receipt,  by  reference  from  the  Depart- 
ment, of  a  copy  of  a  Senate  resolution  adopted  December  6,  1898,  calling  for  infor- 
mation in  relation  to  the  region  south  of  and  adjoining  the  Yellowstone  National 
Park,  the  resolntioo  being  in  the  following  words : 

Resolved,  That  the  Secretary  of  the  Interior  be,  and  is  hereby,  directed  to  send  to  the 
Senate  all  the  information  in  the  possession  of  his  Department  in  relation  to  the  region 
south  of  and  adjoining  the  Yellowstone  National  Park:  also  what  steps  should  be 
taken  to  preserve  the  game  in  the  park,  and  whether  tue  region  sonth  of  the  park 
should  not  be  pat  under  the  same  control  as  the  national  park,  in  order  to  prevent 
the  extinction  of  the  herds  of  wild  game  roaming  therein. 

In  conformity  with  the  instructious  contained  in  your  indorsement,  I  have  the 
honor  to  submit  the  accompanying  report  in  duplicate. 
I  am,  with  respect, 

Chas.  D.  Waxcott,  Director. 
The  Secretary  ok  the  Interior. 


report  on  the  region  south  of  and  adjoining  the  YELLOWSTONE  NATIONAL 
PARK,  WITH  ESPECIAL  REFERENCE  TO  THE  PRESERVATION  AND  PROTECTION  OF 
THE  FORESTS  AND  THE  GAME  THEREIN. 

In  accordance  with  the  instructions  of  the  honorable  the  Secretary  of  the  Interior, 
I  visited,  during  the  field  season  of  1898,  the  Teton  Forest  Reserve,  and  also  examined 
the  country  lying  to  the  south  of  that  reservation.  In  making  the  examination  the 
valley  of  Jackson  Lake  and  the  Snake  River  were  followed  to  the  Lower  Gros  Ventre 
Butte,  and  an  ascent  was  made  of  the  northern  portion  of  the  Teton  Range,  the 
Gros  Ventre  Range  below  Jackson  post-office,  and  the  higher  ridges  in  the  eastern 
portion  of  the  reservation  south  of  Buffalo  River.  From  several  main  peaks  practi- 
cally the  whole  of  the  reservation  was  seen. 

The  Teton  Reserve  includes  the  northern  portion  of  the  Teton  Range,  the  valley 
of  Jackson  Lake,  and  the  mountain  ranges  about  the  headwaters  of  Buffalo  River 
and  north  of  Gros  Ventre  River.  There  is  very  little  commercial  timber  within 
this  area,  owing  to  the  fact  that  it  has  been  in  the  past  persistently  burned  by  the 
Indians.    All  over  the  region  young  pines  are  springing  up,  and  in  a  few  years  there 
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will  be  a  hea^y  forest  growth  over  a  large  portion^  provided  firen  are  kept  oat  of 
it.  At  the  west  foot  of  the  TetoD  Range,  in  the  western  portion  of  the  reserve, 
there  is  a  small  area  of  valley  land  of  considerable  elevation — 7,000  to  8,000  feet — 
and  in  the  interior  of  the  reserve  is  a  large  valley  about  Jackson  Lake,  also  greatly 
elevated,  its  elevation  ranging  from  6,000  to  7,000  feet.  The  great  elevation  of  these 
areas  renders  them  of  little  valne  for  agricultural  purposes,  since  nothing  but  the 
hardiest  vegetables  can  be  cultivated  successfully,  and  the  areas  valuable  for  hay 
are  limited. 

Recommendations. — I  would  not  recommend  that  any  part  of  the  present  reserve  be 
taken  from  it,  uuless  it  be  a  little  of  the  valley  land  on  the  western  border.  Even 
this,  under  the  present  law,  can  be  settled  upon  and  taken  from  the  reserve  upon 
proof  of  its  agricultural  character.  The  same  is  true  of  the  valley  land  in  the  vicin- 
ity of  Black  Tail  Butte,  on  the  southern  edge  of  the  reserve. 

The  extension  of  the  reserve  to  the  south  in  very  desirable,  both  in  order  to  secure 
natural  fire  limits  and  to  provide  a  winter  range  for  the  elk,  antelope,  and  deer 
which  have  their  summer  range  in  the  Yellowstone  National  Park.  Much  of  the  region 
lying  to  the  south  of  the  reserve  is  mountainous,  covered  with  a  scanty  growth  of 
timber,  but  capable  of  supporting  a  heavy  forest  growth  if  protected  from  fire.  The 
only  agricultural  land  within  a  distance  of  18  miles  south  of  the  present  limits  of 
the  reserve  is  in  the  valley  of  Snake  River,  the  Little  Oros  Ventre  River,  and  the 
main  tribotaries  entering  into  it  from  the  east,  where  there  is  sometimes  an  acre  or 
two  of  agricultural  land.  The  same  is  true  of  the  valley  of  the  Gros  Ventre  River, 
where  there  is  some  agricultural  laud  for  a  distance  of  3  miles  along  the  east  base  of 
Black  Tail  or  Upper  Gros  Ventre  Butte.  This  is  of  essentially  the  same  character 
as  the  hay  lands  of  the  lower  portion  of  the  Buffalo  River  Valley. 

I  have  examined  the  reports  of  the  agents  sent  to  investigate  the  distribution  of 
the  forests  of  the  Teton  Reserve,  and  recommend  that,  if  the  region  is  to  be  kept  as  a 
forest  reserve,  the  present  eastern  boundary  of  the  Teton  Reserve  be  extended  sonth 
to  the  south  line  of  township  39,  and  that  its  south  line  be  the  south  boundary  of 
township  39,  running  westward  as  far  as  the  southwest  corner  of  township  39,  range 
117  west.  I  also  recommend  that  the  following  fractional  townships,  43  and  44 
north,  range  118  west,  be  withdrawn  from  the  Teton  Reserve  and  restored  to  the 
public  domain. 

If  a  Teton  national  park  is  to  be  established,  I  recommend  that  it  include  all  of 
the  present  Teton  Forest  Reserve,  with  the  exception  of  fractional  townships  43  and 
44  north,  in  range  118  west,  and  that  portion  of  the  Yellowstone  Timber  Cand 
Reserve  lying  south  of  the  Yellowstone  National  Park,  and  also  the  following- 
described  area  lying  south  of  the  Teton  Forest  Reserve :  Townships  39, 40, 41,  and  42 
north,  in  ranges  110,  111,  112, 113,  and  114  west. 

If  such  additions  are  made  to  the  park,  it  would  be  absolutely  necessary  that  a 
strong,  durable  wire  fence  be  constructed  to  run  from  the  base  of  the  Teton  Range 
on  the  west  to  the  canyon  of  the  Gros  Ventre  River  on  the  east,  a  distance  of  18 
miles,  in  order  to  prevent  the  game  from  following  down  the  Snake  River  Valley 
into  the  settled  districts  in  the  Jackson  Hole  country. 

Protection  of  game, — At  present  the  game  is  protected  in  the  Yellowstone  National 
Park,  and  a  perfect  summer  range  is  provided  for  it.  But  as  winter  approaches  the 
elk,  deer,  moose,  and  antelope  seek  a  winter  range  at  a  lower  altitude  or  they  per- 
ish. Some  of  the  animals  work  off  to  the  northeast  corner  of  the  park  and  winter 
there,  but  the  greater  number  descend  to  the  south  to  the  Jackson  Lake  Basin  and 
along  to  the  hills  and  mountains  to  the  east  of  the  lake.  Later  in  the  fall  and  early 
in  the  winter  heavy  snow  gradually  drives  the  game  south  down  the  Snake  River 
Valley  and  the  mountain  slopes  to  the  east  and  west. 

Formerly  many  of  the  elk  and  deer  ranged  as  far  down  as  30  or  40  miles  sonth  of 
the  Gros  Ventre  Butte,  but  with  the  settlement  and  fencing  in  of  the  bottom  land, 
the  cropping  of  grasses,  and  pasturing  of  cattle  and  sheep  their  winter  pasture  has 
been  gradually  crowded  to  the  northward.    Now  it  is  only  a  question  of  a  few  years 
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before  the  winter  range  will  all  have  been  taken,  and  the  game  will  have  followed 
the  buffalo  and  other  large  game  of  Colorado  and  other  sections  of  the  Rockies  and 
the  Sierra  and  Coast  ranges  and  become  extinct. 

The  Government  is  now  brought  faco  to  face  with  the  qneetion.  Shall  it  protect 
the  winter  range  of  the  game  which  it  haM  at  large  annual  expense  protected  in  its 
summer  range  in  the  Yellowstone  Parkf  It  owns  and  controls  most  of  the  lands  of 
the  winter  range.  Will  it  continue  In  this  control,  or  will  it  give  the  lands  up  to 
the  pasturage  of  cattle  and  sheep,  and  thus  exterminate  the  gamef  In  September 
and  October  of  the  present  year  parties  were  camped  on  nearly  every  creek  in  the 
larg«  region  south  of  the  park,  waiting  to  shoot  down  the  game,  which  they  can 
freely  do  under  the  game  laws  of  Wyoming,  which  license  the  hunting  of  large 
game  three  months  each  fall.  Will  the  Government  prevent  the  shooting  of  game 
within  the  Yellowstone  Timber  Reserve  and  the  Teton  Forest  Reserve?  If  it  does 
not,  the  rifle  and  shotgun  will  as  surely  exterminate  the  game  as  will  the  destruction 
of  their  winter  pasture. 

Annexation  of  the  region  south  of  the  Yellowstone  National  Park  to  that  park. — The 
area  south  of  the  park,  extending  as  far  as  Black  Tail  Butte,  or  the  southern  limit 
of  the  preseut  Teton  Reserve,  should  either  be  added  to  the  Yellowstone  National 
Park  or  constituted  as  a  separate  park,  to  be  known  as  the  Teton  National  Park. 

I  have  personally  visited  most  of  the  points  and  regions  in  the  United  States  noted 
for  their  scenery,  but  in  my  judgment  there  is  nothing  that  excels  in  natural 
beauty  the  valley  of  Jackson  Lake  and  the  Teton  Mountains.  The  Tetons  are 
unequaled  except  in  the  higher,  almost  inaccessible  points  of  the  Sierra  and  Cas- 
cade mountains,  and  Jackson  Lake  is  a  beautiful  sheet  ot  water  lying  directly  at 
their  base.  It  may  be  more  truly  called  the  Switzerland  of  America  than  can  any 
other  spot  known  to  me.  If  it  were  practicable  to  obtain  railroad  facilities  to  the 
foot  of  Jackson  Lake  and  thus  enable  the  tourist  to  see  that  beautiful  region  and 
then  go  north  by  stage  to  the  Yellowstone  Lake  and  through  the  park,  it  would  be 
the  grandest  trip,  for  one  of  limited  extent,  to  be  found  anywhere  in  the  world. 

Settlers. — The  question  of  the  rights  of  settlers  that  are  always  to  be  found  within 
the  Teton  Reserve  and  the  region  to  the  south  can  probably  be  adjusted  under  the 
present  law,  through  the  General  Land  Office,  without  injustice  to  these  settlers. 
If  not,  the  action  of  Congress  can  be  invoked,  inasmuch  as  the  preservation  of  the 
wonderful  scenery  of  this  country  and  the  great  natural  forest  areas  is  a  subject  of 
importance  to  the  American  people. 

On  the  return  trip  the  older  sedimentary  formations  of  the 
Teton  Range  were  examined  and  a  collection  of  fossils  was 
made  from  the  Cambrian  rocks.  This  study  was  also  continued 
late  in  October  in  a  northern  spur  of  the  Wasatch  Range  near 
Malade,  Idaho. 

Early  in  September  a  camp  outfit  was  obtained  at  Bozeman, 
Montana,  and  a  study  of  the  Belt  Mountain  series  of  rocks  was 
begun.  From  the  time  of  the  Hayden  survey  of  this  region 
there  had  been  differences  of  opinion  as  to  the  correct  strati- 
graphic  position  of  a  series  of  shales,  sandstones,  and  lime- 
stones, 10,000  feet  or  more  in  thickness,  that  fonn  the  Big  and 
Little  Belt  mountains.  By  studying  and  measuring  a  number 
of  local  sections  and  one  crossing  from  Helena  to  Neihart,  data 
were  obtained  which  showed  that  the  Belt  Mountain  forma- 
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tions  were  unconformablv  beneath  the  Cambrian  rocks;  also 
that  they  contain  the  oldest  traces  of  highly  organized  animal 
life  known. 

On  the  return  trip  short  stops  were  made  at  Butte,  Malade, 
Cheyenne,  and  Omaha. 

The  general  administrative  work  of  the  Survey  and  the  c(m- 
sideration  of  questions  that  arise  from  day  to  day  oci^upied 
most  of  the  Director's  time.  As  opportunity  offered,  a  })aper 
was  prepared  on  the  results  of  the  reconnaissance  in  Montana, 
and  the  study  of  the  Cambrian  Brachiopoda  was  continued. 

On  returning  from  the  field  Mr.  Weeks  resumed  work  on  the 
card  catalogue  of  geologic  formation  names;  this  he  continued 
until  February  1,  1899,  when  he  took  up  the  preparation  of 
his  annual  bulletin — ^A  Bibliography  and  Index  of  North 
American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1898.  This  work  was  completed  and  forwarded  to  the 
Director  on  June  30,  1898.  It  is  now  in  the  printer's  hands 
and  will  be  published  soon. 

In  the  office  work  of  the  year  the  Director  had  the  assistance 
of  Miss  Jean  F.  Kaighn,  confidential  clerk,  and  of  many  others 
in  the  Survey  as  occasion  required. 

DIVISION   OF   PALEONTOLOGY. 

As  in  previous  years,  several  of  the  paleontologists  were 
engaged  in  procuring  paleontologic  evidence  to  assist  geolo- 
gists in  the  determination  and  correlation  of  the  various  geo- 
logic formations.  The  work  of  the  paleontologist  frequently 
borders  so  closely  on  that  of  the  geologist  as  to  render  treat- 
ment under  a  separate  head  scarcely  possible. 

Girty  party  {Carboniferovs). — Dr.  George  H.  Girty  was  occu- 
pied during  the  field  seas(m  of  1898  in  continuing  the  collec- 
tion of  fossils  and  the  study  of  the  Lower  Carboniferous  forma- 
tions of  Ohio  and  Michigan.  In  the  fall  he  spent  six  weeks 
with  Mr.  J.  A.  Taff  in  Indian  Territory  for  the  purjiose  of 
assisting,  through  his  knowledge  of  the  fossil  faunas,  in  the 
solution  of  several  problems  presented  by  the  complicated 
stratigraphic  geology  of  the  McAlester  quadrangle,  in  the 
Indian  Territory  coal  field. 
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In  the  office  Dr.  Girty  made  a  preliminary  study  of  the 
material  collected  in  Indian  Territory  and  submitted  a  report 
to  Mr.  TafF.  A  study  was  made  of  all  accessible  material  from 
the  Devonian  and  Carboniferous  formations  of  Colorado,  and 
a  report  thereon  was  submitted  to  Mr.  Cross.  A  report  was 
also  made  to  Mr.  Emmons  on  the  collections  from  the  Car- 
boniferous rock  of  the  Black  Hills  of  South  Dakota,  and 
several  brief  reports  on  Upper  Paleozoic  fossils  were  made 
to  various  members  of  the  Survey.  Dr.  Girty  also  assisted 
the  Director  in  the  preparation  of  material  for  a  monograph 
on  Cambrian  Brachiopoda. 

Williams  party  (Devonian). — Prof  Henry  S.  Williams  con- 
tinued the  general  study  of  the  Devonian  rocks  and  faunas. 
During  the  previous  year  this  work  was  mostly  in  Aroostook 
County,  Maine.  The  last  year  it  consisted  chiefly  in  elaborat- 
ing the  fossils  and  studying  all  the  faunas  involved  and  their 
relations.  These  investigations  called  for  a  comparison  with 
Lower  Helderberg  and  Oriskany  faunas  of  other  regions,  and 
Mr.  E.  M.  Kindle  was  sent  into  southern  Kentucky,  Virginia, 
and  West  Virginia  to  examine  the  interval  from  Silurian  to 
Carboniferous  and  collect  the  faunas.  Mr.  Kindle  spent  about 
two  months  in  the  field  and  then  returned  to  New  Haven,  and 
during  the  year  was  employed  in  putting  the  collections  in 
OJ'der  and  identifying  the  fossils  tentatively.  A  preliminary 
report  announcing  the  composition  of  these  faunas  is  nearly 
ready  for  publication. 

In  the  laboratory  photographs  by  a  new  method  were  pre- 
pared after  some  experimentation,  and  over  200  figures  proved 
satisfactory.  A  report  was  also  prepared  of  the  Arkansas 
collections  originally  made  to  assist  Dr.  J.  C.  Branner,  as  State 
geologist  of  Arkansas.  The  geologic  results  had  been  reported 
to  him,  but  the  paleontologic  facts  have  not  yet  been  published. 
These  reports  are  nearly  ready  for  publication  so  far  as  the 
manuscript  is  concerned,  and  the  illustrations  for  the  Maine 
report  are  well  advanced. 

In  addition  to  these  paleontologic  investigations  Professor 
Williams  continued  the  study  of  the  igneous  rocks  and  their 
relation  to  the  stratigraphic  series  in  Aroostook  County,  Maine. 
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He  sent  Mr.  H.  E.  Gregory  into  the  field  for  the  purpose  of 
extending  his  observations  and  enlarging  his  collections,  and 
Mr.  Gregory  has  prepared  a  report,  being  aided  by  Prof.  L.  V. 
Pirsson  in  the  study  of  petrographic  problems. 

At  the  request  of  the  Director,  Professor  Williams  sent  to 
Washington  a  large  number  of  Carboniferous  collections, 
mainly  from  Missouri  and  neighboring  States,  for  further 
elaboration  by  other  officers  of  the  Survey,  and  his  general 
field  of  work  has  been  restricted  to  the  Devonian. 

Stanton  party  (^Cretaceoits). — Mr.  Timothy  W.  Stanton  was 
engaged,  in  field  and  office,  in  the  study  of  the  Cretaceous 
formations  and  their  contained  faunas.  During  the  summer  of 
1898  he  was  in  the  field  in  El  Paso  County,  Texas,  studying  the 
Mesozoic  strata  of  the  region  around  Sierra  Blanca  and  exam- 
ining portions  of  the  Fort  Hancock,  Sierra  Blanca,  and  Eagle 
Mountain  quadrangles,  including  the  Finlay,  Malone,  Sierra 
Blanca,  and  Quitman  mountains,  the  northwestern  part  of 
Eagle  Mountains,  and  the  intervening  valleys  and  hills  from 
a  few  miles  north  of  the  Southern  Pacific  Railway  to  the  Rio 
Grande.  In  the  course  of  this  work  the  stratigraphic  succes- 
sion of  the  Cretaceous  section,  which  had  been  confused  and 
was  perplexing,  was  satisfactorily  made  out,  and  collections  of 
fossils  were  obtained  from  the  diflferent  horizons.  Several  new 
fossiliferous  localities  were  discovered  in  the  Jurassic  beds  in 
and  near  Malone  Mountain,  and  considerable  additions  were 
made  to  the  Jurassic  fauna  collected  in  this  region  by  Prof 
F.  W.  Cragin  and  Mr.  Stanton  in  1897.  He  next  went  to  El 
Paso  and  spent  two  days  in  studying  the  upper  part  of  the 
Cretaceous  section  on  the  Rio  Grande  for  miles  above  that  place. 
Kent,  a  station  on  the  Texas  and  Pacific  Railway  in  eastern 
El  Paso  County,  was  next  visited,  and  a  week  was  spent  in 
studying  and  collecting  fossils  from  the  Cretaceous  beds  near 
that  place.  He  then  went  to  Shumla,  near  the  mouth  of  Pecos 
River,  and  spent  four  days  collecting  from  the  fine  cliff  expo- 
sures of  Pecos  Canyon,  and  on  the  Rio  Grande  at  Painted 
Cave,  which  is  just  below  the  mouth  of  Pecos  River. 

On  August  27  Mr.  Stanton  started  for  Belvidere,  in  southern 
Kansas,  where  Prof  L.  F.  Ward  and  party  soon  joined  him, 
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and  together  they  studied  the  stratigraphy  of  the  Comanche 
series  and  overlying  Dakota  beds  in  southern  and  central 
Kansas.  After  visiting  the  principal  exposures  in  the  neigh- 
borhood of  Belvidere  the  party  went  to  Spring  Creek,  near 
the  head  of  Medicine  Lodge  River,  where  the  liigher  beds  are 
better  exposed,  thence  by  way  of  Coldwater  to  Ashland  and  up 
West  Bear  Creek  about  10  miles,  where  a  camp  was  estab- 
lished, and  studies  and  collections  were  made  at  many  ex- 
posures  in  the  surrounding  country.  On  September  17  the 
party  started  for  the  Dakota  area  in  the  vicinity  of  Ellsworth 
and  Salina,  going  by  wagon  road  to  Ford,  on  the  Arkansas, 
thence  through  Kinsley,  Larned,  Pawnee  Rock,  and  Great 
Bend,  to  EUinwood,  and  northward  to  Ellsworth.  During  the 
remainder  of  the  month  they  studied  the  Cretaceous  exposures 
between  Ellsworth  and  Salina  and  near  the  latter  place,  col- 
lecting invertebrates  from  the  Benton  limestone,  plants  from 
several  horizons  in  the  Dakota,  and  invertebrates  from  the 
underlying  Mentor  beds,  which  have  only  recently  been  sepa- 
rated from  the  Dakota.  Their  field  work  in  Kansas  shows  a 
very  close  stratigraphic  connection  between  the  Dakota  leaf- 
bearing  sandstones  and  the  underlying  marine  beds  of  the 
Comanche  series.  On  the  return  Mr.  Stanton  stopped  at 
Lawrence,  Kansas,  to  examine  the  Cretaceous  collections  of 
the  State  University. 

In  the  office  Mr.  Stanton  continued  the  study  of  tne  Lower 
Cretaceous  faunas  of  the  Texas  region,  which  has  been  in 
progress  for  some  time.  The  collections  obtained  in  1898  were 
large  and  important,  adding  a  number  of  new  species  to  the 
faunas,t  besides  furnishing  better  material  of  many  species  that 
were  partially  known.  The  preparation,  classification,  and 
preliminary  study  of  these  collections  occupied  the  time  for 
several  weeks  before  descriptive  work  could  be  resumed.  Con- 
siderable progress  was  made  during  the  year  in  the  description 
of  species  for  a  proposed  monograph  on  the  Lower  Cretaceous, 
and  about  250  drawings  and  photographs  are  completed  for  its 
illustration.  A  number  of  reports  were  made  on  collections 
referred  for  examination,  mostly  collected  by  members  of  the 
Survey,  with  a  few  sent  in  by  correspondents  of  the  National 
Museum. 
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Since  January  Prof.  F.  W.  Cragin,  of  Colorado  College, 
now  studying  at  Johns  Hopkins  University,  has  been  working 
at  intervals,  mider  Mr.  Stanton's  supervision,  on  the  description 
of  the  Jurassic  fauna  discovered  by  him  near  Malone,  Texas. 

In  April  Mr.  Stanton  was  detailed  to  visit  Chapel  Hill,  North 
Carolina,  in  order  to  examine  the  fossils  in  a  large  series  of 
samples  obtained  by  Prof.  J.  A.  Holmes  from  the  deep  well 
recently  bored  at  Wilmington.  This  resulted  in  determining 
the  Upper  Cretaceous  age  of  the  1,100  feet  of  sediments  pen- 
etrated by  the  well. 

Ward  party  {Cretaceous). — In  August  Prof.  Lester  F.  Ward, 
accompanied  by  Mr.  C.  N.  Gould  as  assistant,  began  the  study 
of  the  relations  of  the  Comanche  terrane  to  the  Dakota  ter- 
rane.  Mr.  T.  W.  Stanton  joined  the  party  at  Belvidere,  so  as 
to  take  charge  of  the  collecting  of  the  fossil  fauna,  while  Pro- 
fessor Ward  looked  after  the  fossil  flora.  The  general  course 
of  the  party  is  outlined  above  in  the  account  of  Mr.  Stanton's 
work.  Large  collections  of  fossil  plants  were  made  by  Pro- 
fessor Ward  and  Mr.  Gould,  at  what  were  considered  critical 
points  in  the  stratigraphy,  great  care  being  taken  to  study  the 
stratigraphic  relations  of  all  the  material  collected.  Early  in 
October  Professor  Ward  left  Mr.  Gould  in  charge  of  collecting 
and  went  to  Sturgis,  South  Dakota,  to  make  further  studies  of 
the  geology  of  the  cycad-bearing  strata.  The  results  secured 
were  of  value  and  were  incorporated  in  a  paper  in  the  Nine- 
teenth Annual  Report,  Part  II,  entitled  The  Cretaceous  Forma- 
tion of  the  Black  Hills  as  indicated  by  the  Fossil  Plants. 

In  the  office  Professor  Ward  was  engaged  in  unpacking  and 
arranging  the  types  of  the  several  collections  from  the  Shasta 
group  of  California,  including  those  made  by  him  in  1895,  all 
of  which  have  been  through  Professor  Fontaine's  hands  and 
are  named  and  described  in  a  manuscript  which  was  submitted 
by  the  latter  more  than  a  year  ago,  together  with  the  speci- 
mens, which  had  never  been  unpacked.  On  November  22 
Professor  Ward  proceeded  to  New  Haven  to  examine  the  col- 
lections of  cycads  that  Professor  Marsh  had  received  from 
South  Dakota.     He  found  them  extensive,  and  was  engaged 

for  eight  days  in  their  study.     In  January  he   commenced 
20  aEOL,  PT  1 5 
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gathering  data  for  a  paper  on  the  Status  of  the  Mesozoic 
Floras  of  the  United  States,  which  is  now  nearly  completed, 
and  will  be  published  in  Part  II  of  this  Annual  Report.  The 
correction  of  proof  of  the  paper  on  the  Cretaceous  of  the  Black 
Hills  occupied  considerable  time  during  the  months  of  Feb- 
ruary, March,  and  April.  In  March  a  large  collection  of 
Jurassic  cycads  was  received  from  Mr.  W.  C.  Knight,  State 
geologist  of  Wyoming,  and  their  study  was  at  once  begun. 

In  August  Prof  W.  M.  Fontaine  visited  Williams  College, 
WilUamstown,  Massachusetts,  and  carefully  examined  th^ 
collection  of  ^Priassic  plants  made  long  ago  by  Dr.  Eben- 
ezer  Emmons,  and  now  in  the  museum  of  that  college, 
in  charge  of  Dr.  T.  Nelson  Dale.  A  few  of  the  types  that 
needed  special  attention  and  illustration  were  loaned  to  the 
Survey  and  sent  to  the  University  of  Virginia,  where  Professor 
Fontaine  described  them  and  prepared'  a  full  report  on  the 
collection. 

A  collection  made  by  Mr.  Atreus  Wanner  in  the  Triassic 
beds  near  York,  Pennsylvania^  was  examined  by  Professor 
Fontaine,  and  he  has  submitted  extended  notes  on  the  same 
and  on  the  manuscript  and  drawings  of  Mr.  Wanner  that 
accompanied  them.  Both  of  these  reports  of  Professor  Fon- 
taine, and  also  Mr.  Wanner's  paper  as  a  whole,  are  embodied 
in  Professor  Ward's  paper  on  the  Status  of  the  Mesozoic 
Floras  of  the  United  States,  mentioned  above. 

Miss  Lottie  Schmidt  accomplished  a  large  amount  of  work 
on  the  Bibliography  of  Paleontology  during  the  year.  A 
rough  estimate  shows  that  the  number  of  titles  that  it  now 
contains  does  not  fall  short  of  15,000,  and  it  might  be  still 
more  roughly  estimated  that  the  total  number  will  somewhat 
exceed  20,000. 

Knawlton  party  (Cretaceous). — Early  in  July  Prof  F.  H. 
Knowlton  joined  the  party  of  Prof.  I.  C.  Russell  and  Mr.  George 
Otis  Smith  at  Clealum,  Washington.  After  studying  the 
formations  and  collecting  a  series  of  fossil  plants  along  the 
eastern  base  of  the  Cascade  Range,  he  crossed  the  range  to 
study  the  formations  and  make  collections  of  fossil  plants  in 
the   vicinity   of  Burnett,    Carbonado,   Wilkeson,    Newcastle, 
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Renton,  Franklin,  Black  Diamond,  and  Black  River  Junction, 
Washington.  The  collections  give  the  first  definite  proof  of 
the  similarity  in  age  of  the  formation  on  the  eastern  and  west- 
em  sides  of  the  Cascade  Range  in  this  region.  In  September 
Professor  Knowlton  visited  the  vicinity  of  Whatcom,  and  then 
returned  to  the  office.  In  the  office  the  collections  from  Wash- 
ington were  unpacked,  and  their  study  was  continued,  with 
few  interruptions,  until  the  close  of  the  fiscal  year.  Over  130 
species  of  plants  were  identified  and  described  as  the  beginning 
of  a  monograph  on  the  fossil  flora  of  the  Puget  formation. 

The  following  reports  were  made  on  collections  of  fossil 
plants  submitted  to  Professor  Knowlton:  (1)  Small  collections 
from  Texas,  to  Prof  R.  T.  Hill;  (2)  a  collection  obtained  in 
Alaska,  to  Mr.  J.  E.  Spurr;  (3)  a  small  collection  obtained 
from  the  Copper  River  district,  Alaska,  to  Mr.  F.  C.  Schrader; 

(4)  a  collection  from  Coal  Creek,  Oregon,  to  Mr.  J.  S.  Diller; 

(5)  a  preliminary'  report  on  a  collection  from  the  vicinity  of 
Winthrop,  Methow  Valley,  northern  Cascade  Mountains,  Wash- 
ington, to  Prof  I.  C.  Russell;  (6)  a  collection  from  the  vicinity 
of  Porcupine  Butte,  Montana,  to  Mr.  W.  H.  Weed;  (7)  a  col- 
lection from  Durango,  Colorado,  to  Mr.  Whitman  Cross;  (8)  a 
report  on  the  fossil  plants  of  the  Puget  formation  and  their 
significance,  to  Mr.  Bailey  Willis  for  use  in  his  Tacoma  folio; 
(9)  a  preliminary  report  on  a  collection  from  western  Nevada, 
to  Mr.  H.  W.  Turner. 

A  paper  on  the  Fossil  Plants  of  the  Lavas  of  the  Cascade 
Range  in  Oregon  was  prepared  for  Part  III  of  this  Annual 
Report,  and  proof  of  a  paper  on  the  Fossil  Flora  of  the  Yel- 
lowstone National  Park,  published  in  Part  II  of  Monograph 
XXXII,  was  read  and  corrected  during  the  winter. 

Dall  parti/  {Tertiary). — The  field  work  of  Dr.  William  H. 
Dall  was  limited  to  the  early  part  of  the  field  season  of  1899, 
when  he  went  to  the  coast  of  Alaska  as  a  member  of  the 
Harriman  expedition.  Mr.  Frank  Bums  made  a  short  collect- 
ing trip  to  Plum  Point,  Maryland,  under  Dr.  Dall's  instructions. 

In  the  office  Dr.  Dall  continued  his  monographic  work  on 
the  Tertiary  faunas.  It  is  hoped  that  another  year's  work  will 
complete  the  revision  of  the  Oligocene,  Miocene,  and  Pliocene 
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faunas  of  the  Atlantic  and  Gulf  coast  Tertiary.  In  addition, 
the  usual  routine  work  was  attended  to.  This  included  giving 
information  by  report  or  letter  to  125  individuals.  Mr.  Bums 
was  engaged  in  sorting,  cleaning,  and  registering  Tertiary  fos- 
sils, and  Mr.  Vaughan  in  critically  working  over  the  Eocene 
fossils  for  the  purpose  of  preparing  a  reference  study  series. 

Several  months  were  spent  by  Mr.  Vaughan  in  assisting  Dr. 
Dall  in  the  section  of  Cenozoic  invertebrate  paleontology  at 
the  National  Museum.  A  portion  of  his  time  was  devoted  to 
the  study  of  fossil  coral  faunas,  but  the  greater  portion  was 
spent  in  studying  the  Survey  collection  of  Eocene  MoUusca. 
Mr.  Vaughan  completed  and  transmitted  for  publication  a 
monograph  on  the  Eocene  and  Lower  Oligocene  Corals  of  the 
United  States,  and  wrote  three  shorter  papers  on  fossil  corals: 
Some  Cretaceous  and  Eocene  Corals  from  Jamaica,  written  for 
Mr.  Hill;  Corals  of  the  Shoal  Creek  Limestone  of  Texas, 
written  for  G.  B.  Shattuck,  and  to  be  published  in  a  bulletin  of 
the  Surv^ey;  and  Jurassic  Corals  froni  Texas,  written  for  F. 
W.  Cragin,  and  to  be  published  in  a  bulletin  of  the  Survey. 

Marsh  party  (vertebrate  paleontology), — Prof  0.  C.  Marsh 
continued  the  study  of  the  vertebrate  collections  in  his  charge 
as  well  as  his  failing  health  would  permit.  He  died  suddenly 
on  March  18,  1899.  Arrangements  have  been  made  with  the 
trustees  of  the  Peabody  Museum,  New  Haven,  to  have  all 
collections  and  property  of  the  Government  packed  and  for- 
warded to  Washington,  the  authorities  of  the  United  States 
National  Museum  to  take  charge  of  the  packing  and  removal. 
Accordingly,  Mr.  F.  A.  Lucas  began  the  packing  in  May,  and 
before  June  30  more  than  two  carloads  were  ready  for  ship- 
ment.    A  full  report  will  be  given  a  year  hence. 

DIVISION   OF   CHEMISTRY. 

During  the  fiscal  year  1898-99  the  work  of  the  Division  of 
Chemistry  was  continued  under  the  charge  of  Prof.  F.  W. 
Clarke,  who  was  assisted  by  Dr.  W.  F.  Hillebrand,  Dr.  H.  N. 
Stokes,  and  Mr.  George  Steiger.  In  the  ordinary  course  of 
routine  work  295  analyses  were  reported,  and  these  covered  the 
usual  ground.     Rocks,  ores,  minerals,  coal,  waters,  etc.,  have 
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been  examined  in  considerable  variety,  in  accordance  with  the 
needs  of  the  geologists. 

For  about  a  month  in  the  autumn  of  1898  Professor  Clarke 
was  on  duty  at  the  Trans-Mississippi  Exposition  in  Omaha, 
where  the  Survey  had  a  small  exhibit.  Apart  from  that  work 
his  time  was  occupied  to  some  extent  with  chemico-mineralogic 
researches,  in  which  he  had  the  assistance  of  Mr.  Steiger. 
The  results  of  one  investigation,  on  the  relative  solubility  of 
various  rock-forming  silicates  in  water,  have  already  been 
published,  and  those  of  another,  on  the  chemical  constitution 
of  pectolite,  pyTophyllite,  calamine,  and  analcite,  are  now 
ready  for  the  press.  In  the  case  of  analcite,  results  of  unusual 
interest  were  obtained,  which  open  a  practically  new  field  for 
mineralogic  investigation. 

By  Dr.  Hillebrand  a  number  of  very  rare  mineral  species — 
tysonite,  bastnasite,  roscoelite,  melonite,  and  camotite — were 
studied  and  analyzed,  and  their  composition,  hitherto  very 
uncertain,  has  been  determined. 

Dr.  Stokes  began  a  research  into  the  constitution  of  the 
silicic  acids,  but  his  time  was  so  taken  up  by  routine  analyt- 
ical work  that  he  has  as  yet  made  very  little  progress  with  the 
problem.  The  questions  which  he  is  seeking  to  answer  are  of 
fundamental  importance  in  geologic  chemistry,  and  it  is  to  be 
hoped  that  more  time  will  be  available  for  his  researches 
during  the  coming  year. 

DIVISION   OP   HTDBOGBAPHY. 

This  division  was  continued  in  charge  of  Mr.  Frederick  H. 
Newell,  whose  assistants  in  the  various  subdivisions  of  inves- 
tigation were  Messrs.  Arthur  P.  Davis,  Willard  D.  Johnson, 
N.  H.  Darton,  Cyrus  C.  Babb,  H.  A.  Pressey,  Gerard  H.  Mat- 
thes,  and  Edwin  G.  Paul.  In  addition  there  were  employed 
in  the  field  a  number  of  specialists,  designated  resident  hydrog- 
raphers,  whose  names  are  given  below  in  connection  with  the 
work  in  various  localities. 

Mr.  Arthur  P.  Davis  had  charge  of  the  investigation  of  the 
practicability  of  storing  water  along  Gila  River  for  the  pur- 
pose of  irrigating  the  Gila  River  Indian  Reservation.      This 
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work  was  carried  on  in  accordance  with  a  provision  in  the  act 
making  appropriation  for  current  and  contingent  expenses  of 
the  Indian  Department,  etc.,  approved  July  1,  1898.  During 
the  early  part  of  the  year  Mr.  Davis  was  in  Nicaragua,  having 
been  detailed  to  the  Nicaragua  Commission,  under  the  Depart- 
ment of  State,  to  take  charge  of  hydrographic  investigations 
in  Nicaragua.  He  returned  to  the  United  States  in  October 
and  made  arrangements  for  sending  two  sets  of  drilling 
machinery  to  The  Buttes,  in  Arizona,  for  use  by  experienced 
men  formerly  employed  on  similar  work  in  Nicaragua. 

Mr.  Cyrus  C.  Babb  was  detailed  to  assist  Mr.  Davis,  and 
miHer  his  direction  made  a  general  reconnaissance  of  the  Gila 
Eiver  for  the  purpose  of  ascertaining  the  feasibility  of  the 
construction  of  a  dam  at  The  Buttes  and  the  limitations  result- 
ing from  the  use  of  water  for  storage  at  higher  points. 

Mr.  Willard  D.  Johnson  continued  his  studies  of  the  Great 
Plains  area  and  prepared  a  portion  of  a  manuscript  to  be  pub- 
lished as  a  monograph  on  the  High  Plains.  This  discusses 
the  origin  and  structure  of  the  High  Plains,  the  ground  water, 
methods  of  pumping  or  bringing  this  water  to  the  surface,  and 
other  matters  of  scientific  interest  and  practical  value. 

Mr.  N.  H.  Darton  continued  systematic  examination  of  the 
region  to  the  east  of  the  Black  Hills,  in  South  Dakota,  border- 
ing on  the  Bad  Lands.  He  has  made  a  general  study  of  the 
underground  conditions  as  affecting  the  availability  of  water 
from  artesian  or  other  wells,  and  in  addition  to  his  general 
studies  made  a  detailed  examination  of  the  Hermosa  quad- 
rangle, with  the  object  of  ultimately  preparing  a  folio  of  the 
Geologic  Atlas.  The  work  in  South  Dakota  was  also  con- 
tinued in  the  eastern  part  of  the  State  by  Prof.  James  E.  Todd, 
who  made  an  examination  of  the  Olivet  and  Parker  quad- 
rangles, sufficiently  detailed  to  show  on  maps,  by  suitable 
colors  or  contour  lines,  the  depth  to  the  water-bearing  horizons. 

Mr.  H.  A.  Pressey  was  engaged  in  the  compilation  of  material 
for  Part  IV  of  the  Twentieth  Annual  Report  and  in  estab- 
lishing: stream  measurements  in  Ohio. 

Mr.  Edwin  G.  Paul  had  charge  of  the  instrumental  equip- 
ment and  the  rating  of  meters,  and  in  addition  carried  on  field, 
work  in  Pennsylvania  and  Maryland. 
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Mr.  Gerard  H.  Matthes,  under  the  personal  direction  of  Mr. 
Newell,  made  detailed  surveys  of  reservoir  sites  in  southwestern 
Colorado  by  means  of  which  it  was  thought  to  be  practicable 
to  supply  water  to  the  southern  Utes.  This  work  was  carried 
on  under  instructions  from  the  Secretary  of  the  Interior,  dated 
July  15,  1898,  being  in  accordance  with  a  provision  in  the  act 
making  appropriations  for  the  current  and  contingent  expenses 
of  the  Indian  Department,  approved  July  1,  1898. 

In  addition  to  the  special  investigations  above  enumerated 
field  work  was  carried  on  in  a  manner  similar  to  that  outlined  in 
the  Eighteenth  and  Nineteenth  Annual  Reports,  the  area  under 
investigation  being  extended  wherever  opportunity  offered. 
In  the  allotment  of  funds  the  work  of  stream  measurement 
received,  as  in  the  past,  over  one-half  of  the  total  amount.  Of 
the  remainder,  about  one-half  was  devoted  to  the  investigation 
of  underground  waters  and  artesian  wells,  and  the  balance  to 
the  preparation  of  reports  on  the  best  methods  of  utilizing  the 
water  supply.  The  results  are  shown  in  the  accompanying 
volume  on  hydrography  (Part  IV)  and  in  the  series  of  Water- 
Supply  and  Irrigation  Papers,  thirty  of  which  have  now  been 
published.  The  following  description  of  field  work  carried  on 
in  various  parts  of  the  country  is  arranged,  as  in  previous  years, 
in  a  general  geographic  order,  as  follows:  First,  the  humid 
region,  or  eastern  half  of  the  United  States;  next,  the  sub- 
humid  region,  which  is  somewhat  arbitrarily  assumed  to  include 
the  States  from  South  Dakota  to  Texas ;  and  finally  the  arid 
region,  embracing  the  greater  part  of  the  Western  States  and 
Territories. 

HUMID   REGION. 

New  England. — A  study  of  the  hydrographic  data  for  south- 
em  New  England  was  continued  by  Prof.  Dwight  Porter,  the 
results  being  similar  in  form  to  those  printed  in  the  Nineteenth 
Annual  Report,  Part  IV. 

New  York. — Measurements  of  streams  issuing  from  the  west- 
ern and  southern  portion  of  the  Adirondacks  were  begun 
during  1898  by  the  United  States  Board  of  Engineers  on  Deep 
Waterways,  the  work  being  under  the  charge  of  Mr.  George 
W.   Rafter,  assistant  engineer.     About  twenty  river  stations 
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were  established,  and  the  expense  of  beginning  the  investiga- 
tions was  borne  by  that  board.  It  was  found,  however,  that 
these  stations  could  not  be  maintained  through  a  complete 
year,  and  on  May  1,  1899,  this  Survey  assumed  the  expense 
of  paying  observers.  The  results  obtained  will  have  consid- 
erable value  in  the  study  of  hydrography  in  this  part  of  the 
country. 

Pennsylvania. — In  this  State  measurements  were  extended 
along  the  Susquehanna  River  and  its  tributaries  and  also  on 
the  Delaware  River. 

Maryland. — Prof.  William  B.  Clark,  State  geologist,  con- 
tinued to  render  effective  assistance  in  the  maintenance  of 
river  stations.  A  reconnaissance  was  made  in  Allegany 
County,  and  the  results  were  prepared  for  publication  in  one 
of  the  volumes  of  the  State  geological  survey. 

Virginia  and  West  Virginia. — River  stations  were  maintained 
in  these  States,  the  work,  except  in  the  case  of  the  Shenan- 
doah and  its  tributaries,  being  carried  on  by  Prof.  D.  C. 
Humphreys,  of  Lexington,  Virginia. 

North  and  South  Carolina. — Prof.  J.  A.  Holmes,  State  geolo- 
gist, continued  active  cooperation,  the  field  work  being  done 
by  his  assistant,  Mr.  E.  W.  Myers. 

Georgia,  Alabama,  and  Tennessee. — Prof.  B.  M.  Hall,  of  Atlanta, 
Georgia,  with  the  aid  of  his  brothers,  energetically  carried  on 
river  measurements  in  these  States,  extending  the  work  wher- 
ever practicable.  He  cooperated  with  the  State  geologist  of 
Georgia,  Prof.  W.  S.  Yeates,  and  the  State  geologist  of  Ala- 
bama, Prof.  E.  A.  Smith. 

Ohio. — Measurements  of  Sandusky  and  Maumee  rivers  and 
of  the  Scioto  and  Olentangy  were  made  through  cooperation 
with  Dr.  C.  O.  Probst,  secretary  of  the  State  board  of  health, 
and  Prof.  C.  N.  Brown,  of  the  Ohio  State  University. 

Indiana. — ^The  results  of  field  work  in  Indiana  were  prepared 
by  Mr.  Frank  Leverett  and  published  as  Water-Supply  and 
Irrigation  Papers  Nos.  21  and  26. 

Michigan. — Dr.  Alfred  C.  Lane,  State  geologist,  continued 
the  collection  of  data  relating  to  the  wells  of  Michigan,  a  por- 
tion of  the  results  being  printed  as  Water-Supply  and  Irri- 
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gation  Paper  No.  30.     Manuscript  for  later  numbers  of  that 
series  is  in  hand. 

Mississippi  Valley. — Data  concerning  the  larger  rivers  of  the 
Mississippi  Valley  were  obtained  by  correspondence  with  the 
Corps  of  Engineers,  United  States  Army,  and  from  Hon.  Willis 
T.  Moore,  Chief  of  the  Weather  Bureau.  These  data  were 
compiled  for  use  in  connection  with  discussions  particularly  of 
the  regimen  of  the  head-water  streams. 

8UBHUM1D  RK(>ION. 

North  Dakota. — In  this  State  Prof.  Earle  J.  Babcock,  of 
Grand  Forks,  continued  his  work  upon  compiled  data  con- 
cerning the  wells,  particularly  of  the  eastern  part  of  the  State. 

SotUh  Dakota. — Mr.  N.  H.  Darton,  geologist,  studied  the 
artesian  conditions  in  the  region  just  east  of  the  Black  Hills, 
as  described  on  page  42.  The  work  in  the  James  River 
Valley  was  continued  by  Prof.  James  E.  Todd,  as  already 
noted  (p.  42). 

Nebraska. — River  measurements  in  this  State  were  continued, 
under  the  direction  of  Prof.  O.  V.  P.  Stout,  by  his  assistant, 
Mr.  Glenn  E.  Smith.  Work  was  also  maintained  at  North 
Platte  by  Mr.  Charles  P.  Ross.  Prof.  Erwin  H.  Barbour, 
State  geologist,  prepared  a  paper  on  Wells  and  Windmills 
in  Nebraska,  which  is  in  press  as  Water-Supply  and  Irrigation 
Paper  No.  29. 

Kansas. — Mr.  W.  G.  Russell  continued  stream  measurements 
in  the  central  portion  of  the  State,  and  Prof.  E.  C.  Murphy 
carried  on  work  at  Lawrence  and  on  the  Neosho  and  Verdigris 
rivers. 

Texas. — Prof.  Thomas  U.  Taylor,  of  Austin,  made  further 
stream  measurements,  covering  several  of  the  more  important 
rivers  of  the  State. 


ARID   KKUION. 


As  in  past  years,  the  greater  part  of  the  fiinds  available  were 
devoted  to  the  arid  region,  where  over  two-thirds  of  the  land 
is  still  in  the  hands  of  the  General  Government.  Stream 
measurements  were  systematically  made  at  various  localities 
and  data  were  obtained  concerning  losses  and  gains  through 
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evaporation  and  seepage.  A  number  of  reservoirs  were  sur- 
veyed and  estimates  of  the  cost  of  water  conservation  were 
brought  together. 

uirizona. — A  large  amount  of  data  was  acquired  concerning 
the  Gila  River  and  its  tributaries,  and  estimates  of  the  cost  of 
water  storage  were  prepared,  this  work  being  carried  on,  as 
related  on  page  70,  under  a  special  appropriation.  At  The 
Buttes  measurements  of  the  discharge  of  Gila  River  and  also 
of  the  Salt  and  Verde  rivers  were  systematically  made,  those  of 
the  latter  streams  being  under  the  charge  of  Mr.  W.  A.  Farish. 

California, — In  this  State  the  drought  of  1898  was  the  most 
severe  on  record,  and  a  large  number  of  low- water  measure- 
ments were  therefoce  made  by  Mr.  J.  B.  Lippincott  and  his 
assistants.  He  also  maintained  the  river  stations  and  carried 
on  various  investigations  in  special  localities,  particularly  in 
southern  California. 

Colorado, — Mr.  A.  L.  Fellows,  deputy  State  engineer,  con- 
tinued work  in  Colorado,  and  not  only  made  measurements  at 
the  regular  river  stations,  but  obtained  data  concerning  the 
rivers  of  the  northwestern  part  of  the  State,  through  a  recon- 
naissance trip  made  in  that  area. 

Idaho. — On  account  of  the  resignation  of  Mr.  F.  J.  Mills, 
State  engineer,  the  work  iii  Idaho  was  placed  in  the  hands  of 
Mr.  Frank  S.  Shirly.  Assistance  was  also  rendered  by  Mr. 
Andrew  J.  Wiley,  of  Grandview. 

Montana, — Mr.  S.  M.  Emery,  director  of  the  Agricultural 
Experiment  Station,  ccmtinued  to  coo})erate,  the  river  measure- 
ments being*  made  by  Mr.  Roe  Emery.  In  the  w^estern  part 
of  the  State  Prof.  M.  J.  Elrod  and  Prof.  Fred  D.  Smith  estab- 
lished and  maintained  stations  in  the  vicinity  of  Missoula. 

Nevada, — Mr.  L.  11.  Taylor,  of  Golconda,  continued  work  at 
various  river  stations,  particularly  along  the  Humboldt,  and 
furnished  data  concerning  reservoir  sites  and  the  cost  of  con- 
structing storage  works. 

New  Mexico, — Measurements  of  the  Rio  Grande  were  made 
by  Mr.  P.  E.  Harroun,  of  Albuquerque,  the  work  at  El  Paso 
being  in  charge  of  Mr.  W.  W.  Follett,  ccmsulting  engineer  of 
the  Mexican  Boundary  Commission. 
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Oregon. — Investigations  in  this  State  were  carried  on  in  con- 
nection with  those  on  the  east  in  Idaho  and  on  the  north  in 
Washington. 

Utah. — Prof.  Samuel  Fortier,  of  Corinne,  continued  work  in 
this  State  and  added  to  the  data  concerning  the  flow  of  water 
in  various  canals. 

Washington. — Mr.  Sydney  Arnold,  of  North  Yakima,  main- 
tained stations  along  Yakima  River  and  extended  the  work 
wherever  practicable.  On  the  extreme  west  Mr.  William  J. 
Ware,  of  Port  Angeles,  succeeded  Mr.  A.  Judson  Adams. 

Wyoming. — River  stations  in  this  State  were  maintained  by 
Mr.  Clarence  T.  Johnston,  assistant  State  engineer,  and  by  his 
successor,  Mr.  A.  J.  Parshall. 

RKBULTS. 

The  observations  of  daily  gage  height  at  various  localities 
during  1898  were  printed  as  Water-Supply  and  Irrigation 
Papers  Nos.  27  and  28.  These  also  give  a  brief  description 
of  the  localities,  a  list  of  the  discharge  measurements,  and,  in 
condensed  form,  the  rating  tables  sliowing  the  relation  of 
gage  height  to  discharge.  These  data^  being  available  imme- 
diately after  the  end  of  the  calendar  year,  are  thus  made 
public  at  an  early  date.  The  computation  of  results  of  daily 
and  monthly  flow  and  the  completion  of  the  diagrams  neces- 
sitate considerable  time,  and,  therefore,  as  soon  as  the  detailed 
data  are  sent  to  the  printer,  these  condensed  results  are  com- 
puted for  insertion  in  the  volume  on  hydrography.  In  order, 
therefore,  to  obtain  in  full  for  1898  the  original  data  and  com- 
puted results,  it  is  necessary  to  have  Water-Supply  and  Irri- 
gation Papers  Nos.  27  and  28  as  well  as  the  accompanying 
volume  on  hydrography — Part  IV  of  this  Annual  Report. 

The  operations  at  river  stations  for  1897  were  printed  as 
Water-Supply  and  Irrigation  Papers  Nos.  15  and  1 6.  Following 
these  a  series  of  papers,  Nos.  17,  18,  and  19,  were  prepared  by 
Mr.  C.  E.  Grunsky,  describing  the  water  supply  and  development 
of  irrigation  in  the  San  Joaquin  Valley.  Paper  No.  20,  by 
Mr.  Thomas  O.  Perry,  gives  results  of  experiments  with  wind- 
mills, these  being  of  particular  importance  in  making  avail- 
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able  the  water  supply  of  the  Great  Plains  region  and  of  the 
larger  valleys  of  the  West  Papers  Nos.  21  and  26,  as  noted 
above,  give  a  discussion  of  the  well  waters  of  Indiana,  pre- 
pared by  Mr.  Frank  Leverett  Paper  No.  22  is  a  continuation 
of  Paper  No.  3,  and  gives  a  description  of  the  results  of 
sewage  irrigation,  mainly  in  the  United  States.  Paper  No.  23, 
by  Prof.  Elwood  Mead,  treats  of  water-right  problems  in  the 
Bighorn  Mountains,  these  being  highly  complicated,  but  still 
to  a  large  extent  typical  of  conditions  prevailing  throughout 
the  arid  region.  Papers  Nos.  24  and  25,  by  Mr.  George  W. 
Rafter,  relate  to  the  water  supply  of  the  State  of  New  York. 
Papers  Nos.  27  and  28,  as  stated  above,  give  the  operations  at 
river  stations  for  the  year  1898,  and  Papers  Nos.  29  and  30 
relate,  respectively,  to  Nebraska  and  Michigan.  Other  papers 
are  in  course  of  preparation  for  early  publication, 

DIVISION  OF  MINERAL  RESOURCES. 

The  Division  of  Mineral  Resources,  under  the  direction  of 
Dr.  David  T.  Day,  was  engaged  the  iirst  six  months  of  the  fis- 
cal year  in  the  completion  of  the  report.  Mineral  Resources  of 
the  United  States,  1891,  and  in  its  distribution  to  the  public. 
Before  this  work  was  finished  the  office  force  of  special  agents 
was  actively  engaged  in  statistical  correspondence  between  the 
office  and  the  mineral  producers  of  the  United  States  (except 
of  gold  and  silver),  for  the  purpose  of  collecting  a  statement 
of  the  mineral  products  of  the  United  States  for  the  calendar 
year  1898.  The  printing  of  this  report  is  now  far  advanced. 
Papers  on  the  condition  of  the  iron  and  steel  trades,  zinc,  min- 
eral resources  of  Porto  Rico,  sulphur  and  pyrites,  and  asbes- 
tos and  graphite,  have  been  printed  and  distributed  to  the  pub- 
lic ;  and  there  are  now  in  the  hands  of  the  printer,  for  pubUca- 
tion  as  advance  extras,  papers  on  stone,  coal,  clay  products, 
precious  stones,  asphaltum,  salt,  copper,  manganese,  phosphate 
rock,  abrasive  materials,  soapstone,  antimony,  mineral  paints 
and  barytes,  gypsum,  and  mineral  waters. 

Considerable  time  during  the  year  was  given  to  answering 
letters  asking  for  information  concerning  the  conditions  of 
occurrence  and  the  uses  of  minerals  in  the  United  States. 
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Dr.  Day  remained  in  charge  of  the  mines  and  mining  depart- 
ment of  the  Omaha  Exposition  until  it  closed,  in  November. 

Much  detailed  study  was  given  to  the  conditions  affecting 
the  minerals  of  the  Western  States,  particularly  the  distribu- 
tion of  platinum  in  the  placer  gold  mines  in  California,  Oregon, 
and  British  Columbia.  Nearly  all  the  counties  of  northern 
California  and  of  southwestern  Oregon  were  visited  by  Dr. 
Day,  and  comparisons  were  made  between  the  occurrence  of 
platinum  there  and  the  well-known  deposits  in  the  neighbor- 
hood of  Granite  Creek,  British  Columbia. 

In  addition  to  the  various  special  agents  who  have  aided  in 
the  work,  Dr.  Day  was  assisted  by  Mr.  E.  W.  Parker,  statis- 
tician; Mr.  Jefferson  Middleton,  Miss  Helen  Hough,  Miss 
Katrine  Cottrell,  Mrs.  L.  L.  Kimball,  clerks ;  Mr.  Theodore  H. 
Johnson,  Mr.  Griffith  Thornton,  Miss  Belle  Worth  Bagley, 
Miss  Altha  T.  Coons,  Miss  Julia  M.  Corse,  Miss  Agnes  Gerry, 
and  Mrs.  Florence  Pollock,  statistical  experts. 

Following  is  a  detailed  statement  of  the  mineral  products 
of  the  United  States  during  the  calendar  year  1898: 

While  the  normal  increase  which  may  be  expected  in  the 
total  value  of  our  mineral  products  is  $25,000,000  annually, 
the  yearly  increase  is  very  irregular.  The  increase  from  1894 
to  1895  was  nearly  Si  00,000,000,  while  that  from  1895  to 
1896  was  but  a  little  over  $1,000,000  and  from  1896  to  1897 
about  $8,000,000;  from  1897  to  1898  the  increase  was  nearly 
$67,000,000,  or,  to  be  exact,  $66,364,439— from  $630,909,468 
in  1897  to  $697,273,907  in  1898— which  is  considerably  more 
than  double  the  normal  increase  as  noted  above.  This  total 
is  the  largest  ever  recorded  for  the  United  States,  exceeding 
by  $49,204,921  the  product  for  1892,  valued  at  $648,675,081, 
which  was  the  largest  up  to  the  year  under  review.  This  great 
increase  in  1898  is  due  to  a  general  increase  all  along  the  line 
of  mineral  products,  all  the  more  important  of  these  showing 
large  increases  and  almost  every  item  showing  some  gain.  The 
value  of  all  metallic  products  in  1898  was  $343,400,955,  as  com- 
pared with  $302,198,502  in  1897,  a  gain  of  $41,202,453.  All 
the  products  except  nickel  made  large  gains,  gold,  copper,  lead, 
zinc,  aluminum,  and  antimony  reaching  their  maximum  in  both 
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production  and  value,  while  the  pig-iron  product  was  greater 
than  in  any  other  year.  The  value  of  this  product  was  con- 
siderably less  than  in  1892,  although  it  increased  $21,434,701 
over  1897,  this  being  more  than  one-half  the  increase  in  value 
of  the  metallic  products  from  1897  to  1898.  The  nonmetallic 
products  increased  from  $327,710,966  in  1897  to  $352,872,952 
in  1898,  a  gain  of  $25,161,986.  The  largest  contributor  to  this 
gain  was  bituminous  coal,  which  increased  from  $119,567,224 
in  1897  to  $132,586,313  in  1898,  a  gain  of  $13,019,089.  The 
value  of  anthracite  coal,  however,  fell  off  nearly  $4,000,000. 
Other  products  showing  important  gains  were  stone,  petroleum, 
natural  gas,  and  mineral  waters. 

METAL8. 

Iron  and  steel, — The  year  1898  proved  to  be  another  record 
breaker  in  the  production  of  pig  iron,  11,773,934  long  tons 
being  made  in  that  year,  as  compared  with  9,652,680  long 
tons  in  1897,  the  largest  output  at  that  time.  This  is  an 
increase  of  2,121,254  long  tons,  or  nearly  22  per  cent.  Large 
as  was  the  increase  in  product  in  1898  as  compared  with  1897, 
it  was  not  so  large  as  the  increase  in  1895  over  1894.  In  1894 
the  product  was  6,657,388  tons,  and  in  1895  it  was  9,446,308, 
an  increase  of  nearly  42  per  cent.  In  1897  the  increase  over 
1 896  was  1,029,553  tons,  or  1 1.94  per  cent.  While  the  quantity 
in  1898  was  greater  than  in  any  other  year,  the  value  was 
$116,557,000,  or  $34,643,410  less  than  the  value  of  the  prod- 
uct in  1890,  which  was  the  year  of  maximum  value,  although 
the  product  was  only  9,202,703  tons,  or  2,571,231  tons  less  than 
the  product  in  1898.  The  average  value  of  pig  iron  increased 
from  $9.85  per  ton  in  1897  to  $9.90  in  1898.  This  is  the  first 
rise  in  value  per  ton  noted  for  some  years,  the  average  being 
$11.14  in  1895,  $10.47  in  1896,  and  $9.85  in  1897. 

The  production  of  Bessemer  steel  ingots  was  6,609,017  tons, 
as  compared  with  5,475,315  tons  in  1897,  3,919,906  in  1896, 
and  4,909,128  iii  1895.  The  production  was  more  than  double 
that  of  1893. 

The  total  production  of  open-hearth  steel  in  1898  was 
2,230,292  long  tons,  against  1,608,671  tons  in  1897,  an  increase 
of  621,621  tons,  or  over  38  per  cent. 
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Iron  ores. — The  value  of  iron  ores  mined  in  the  United 
States  in  1898  was  $22,012,542,  as  compared  with  §18,953,221 
in  1897,  a  gain  of  S3,059,321,  thus  nearly  reaching  the  value 
of  1896,  822,788,069.  There  was  also  a  gain  in  the  product 
of  1,760,323  long  tons,  from  17,518,046  long  tons  in  1897  to 
19,278,369  long  tons  in  1898.  The  average  price  per  ton  in 
1898  was  Sl.14,  as  compared  with  Sl.09  in  1897  and  $1.42in 
1896. 

Gold. — ^The  product  continued  to  increase,  and  in  1898  was 
valued  at  $64,463,000,  as  compared  with  $57,363,000  in  1897. 
In  1896  it  was  $53,088,000. 

Silver. — ^The  coinage  value  of  the  silver  product  in  1898 
was  $70,384,485  and  the  commercial  value  $32,118,420;  in 
1897  the  coinage  value  was  $69,637,172  and  the  commercial 
value  $32,316,000.  This  is  an  increase  in  1898  of  $747,313 
in  the  coinage  value  and  a  decrease  of  $197,580  in  the  com- 
mercial value.  The  product  increased  from  53,860,000  ounces 
in  1897  to  54,438,000  ounces  in  1898.  In  1896  the  product 
was  58,834,800  ounces. 

Copper, — The  copper  industry  continued  in  a  flourishing  con- 
dition The  product  in  1898  was  526,512,987  pounds,  valued 
at  $61 ,865,276,  the  greatest  product  and  value  recorded,  as  com- 
pared with  494,078,274  pounds,  valued  at  $54,080,180,  in 
1897.  The  average  price  per  pound  in  1898  was  11.75  cents; 
in  1897  it  was  11  cents;  in  1896  it  was  10.5  cents.  The  actual 
scarcity  of  copper,  with  the  accompanying  rise  in  prices  and 
the  enormous  expansion  of  stock  speculation,  did  not  take  place 
until  the  end  of  the  year  and  did  not  affect  the  returns  for  1898. 
The  great  activity  in  locating  new  copper  mines  is  not  likely  to 
add  materially  to  the  copper  product  of  1899,  on  account  of  the 
time  required  to  open  copper  properties  and  provide  reduction 
plants. 

Lfead. — The  lead  product  increased  from  212,000  short  tons 
in  1897  to  222,000  short  tons  in  1898,  which  is  the  maximum 
output  of  this  metal  in  the  United  States.  The  value  also 
increased  from  $14,885,728  in  1897  to  $16,650,000  in  1898. 

Zinc. — ^This  product  also  increased  to  115,399  short  tons, 
valued  at  $10,386,910,  from  99,980  short  tons  in  1897,  valued 
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at  $8,498,300.  This,  too,  is  the  largest  product  recorded  for 
this  country. 

Quicksilver. — This  product,  which  declined  in  1897,  partici- 
pated in  the  generally  improved  conditions  in  mineral  indus- 
tries in  1898,  and  increased  from  26,648  flasks  in  1897  to 
31,092  flasks  in  1898.  The  value  of  the  produci  increased 
from  $993,445  in  1897  to  $1,188,627  in  1899.  The  value  per 
flask  in  1897  was  $37.28,  and  in  1898  it  was  $38.23. 

Aluminum. — This  product  also  made  a  notable  gain  in  1898 
over  1897.  The  product  was  4,000,000  pounds  in  1 897,  valued 
at  $1,500,000;  in  1898  it  was  5,200,000  pounds,  valued  at 
$1,716,000. 

Antimony. — The  total  amount  of  metallic  antimony  produced 
in  1898  was  1,120  short  tons,  as  compared  with  756  short  tons 
in  1897.  The  value  of  the  product  in  1898  was  $184,050,  and 
in  1897  it  was  $109,655.  This  product  included  the  antimony 
derived  from  imported  ores,  about  80  per  cent  being  so  obtained. 
The  amount  of  antimony  ore  mined  in  the  United  States  in 
1898  was  697  short  tons,  all  of  which  came  from  the  far  West. 

FUELS. 

Coal — The  combined  product  of  anthracite  and  bituminous 
coal  in  1898  amounted  to  196,405,953  long  tons,  equivalent 
to  219,974,667  short  tons,  an  increase  of  9J  per  cent  over 
the  product  in  1897,  which  was  178,769,344  long  tons,  or 
200,221,665  short  tons.  The  actual  increase  in  1898  as  com- 
pared with  the  preceding  year  was  17,636,609  long  tons,  or 
19,753,002  short  tons.  The  value  of  the  product  increased  a 
little  less  than  5  per  cent,  from  $198,869,178  to  $208,000,850. 
This  enormous  production  in  1898  made  that  year  the  banner 
coal-producing  year  in  the  history  of  the  United  States,  as 
1897  was  up  to  that  time.  The  increase  in  production  in  1898 
was  almost  exclusively  in  that  of  bituminous  coal.  There 
was  an  increase  of  688,361  long  tons  in  the  output  of  anthracite 
coal,  but  the  consumption  at  the  collieries  increased  470,154 
long  tons,  so  that  the  marketed  product  indicated  an  increase  of 
only  218,207  long  tons.  In  addition  to  this  practically  station- 
ary condition  of  the  production  of  anthracite  coal,  the  value 


REPOBT   OF   THE   DIBECTOR.  81 

of  the  product  in  1898  was  $3,887,417  less  than  the  slightly 
smaller  output  of  the  preceding  year.  The  average  annual 
production  of  anthracite  coal  in  the  last  five  years  was  equiva- 
lent to  48,261,000  long  tons,  showing  Jhat  the  product  in  1898 
was  about  600,000  long  tons  less  than  the  average  of  the  last 
five  years.  On  the  other  hand,  the  production  of  bituminous 
coal  increased  from  131,794,630  long  tons,  or  147,609,985  short 
tons,  to  148,742,878  long  tons,  or  166,692,023  short  tons,  a 
gain  of  12.86  per  cent.  The  actual  increase  in  tonnage  was 
16,948,248  long  tons,  or  18,982,038  short  tons,  with  an  increase 
in  value  of  practically  $13,000,000.  For  many  years  prior  to 
1898  the  demand  for  bituminous  coal  was  less  than  the  supply, 
and  operators  consequently  had  to  contend  with  a  surfeited 
market  In  1898  these  conditions  were  reversed,  and  instead 
of  struggling  to  obtain  new  markets  for  their  coal  or  endeav- 
oring to  hold  the  old  ones,  operators  were  for  a  great  deal  of 
the  time  unable  to  fill  their  orders  promptly.  This  condition 
was  not  due  to  the  extraordinarily  cold  weather,  but  almost 
entirely  to  the  activity  in  the  iron  and  steel  and  other  indus- 
tries, the  demand  for  coal  being  as  steady  throughout  the 
summer  as  during  the  winter.  The  demand  for  labor  was 
such  in  other  branches  of  the  industry  that  in  many  cases 
operators  found  it  diflficult  to  secure  a  sufficient  number  of 
miners  and  laborers  to  carry  on  their  work.  Notwithstanding 
this  condition  of  affairs,  the  average  price  per  ton  received 
for  the  bituminous  coal  in  1898  showed  a  decline  from  81 
cents  in  1897  to  80  cents  in  1898,  this  being  a  continuation  of 
the  decline  in  prices  which  lasted  from  1887  to  the  close  of 
1898.  The  probable  cause  of  this  rather  anomalous  condi- 
tion of  affairs  is  that  the  economies  which  have  been  forced 
upon  producers  during  the  preceding  ten  years  have  eventu- 
ated in  the  ability  of  the  operators  to  produce  coal  at  less 
cost  to  the  consumer  and  at  the  same  time  at  profit  to  them- 
selves. Unquestionably  the  introduction  of  coal-cutting  ma- 
chinery in  the  bituminous  coal  mines  of  the  United  States  had 
much  to  do  with  this  decreased  value,  and  one  of  the  striking 
features  of  the  bituminous  coal-mining  industry  in  1898  was 
the  phenomenal  increase  in  the  product  obtained  by  the  use  of 
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machines.  Coal  so  extracted  increased  from  22,649,220  short 
tons  in  1897  to  32,413,144  short  tons  in  1898,  and  represented 
more  than  50  per  cent  of  the  total  increase  in  the  production 
of  bituminous  coal.  Anpther  factor  which  bears  on  the  decrease 
in  the  average  price  is  the  increased  production  by  the  larger 
mining  properties  as  compared  with  the  smaller  ones;  the 
former,  being  equipped  with  labor-saving  machinery,  were  able 
to  produce  and  sell  coal  at  a  less  figure.  The  increased  pro- 
duction of  cheaper  coal  would  have  a  tendency  to  lessen  the 
average  price  for  the  State,  whereas  in  reality  there  may  have 
been  no  actual  decline  in  the  value  at  any  one  mine. 

In  discussing  the  production  of  anthracite  and  bituminous 
coal  the  anthracite  product  of  Colorado  and  New  Mexico,  the 
semianthracite  product  of  Arkansas  and  Virginia,  the  lignitic 
coals  of  Colorado,  North  Dakota,  California,  Oregon,  and 
Texas,  and  semibitiuninous,  cannel,  splint,  and  block  coals  are 
included  in  the  bituminous  product 

Of  the  thirty  States  which  contributed  to  the  production  in 
1898  in  twenty-two  the  output  was  the  largest  on  record. 
The  total  product  of  anthracite  and  bituminous  coal  in  1898 
was  a  httle  more  than  three  times  that  in  1880,  the  first  year 
for  which  the  Survey  collected  statistics. 

Coke, — In  the  production  of  coke,  as  in  the  production  of 
coal,  the  year  1898  was  one  of  unprecedented  activity.  The 
output  in  that  year  amounted  to  16,047,209  short  tons,  as 
compared  with  13,288,984  short  tons  in  1897,  equivalent  to  an 
increase  of  2,713,494  short  tons,  or  a  little  more  than  20  per 
cent,  over  the  output  in  1895,  which  was  the  year  of  largest 
previous  production.  This  increase  in  the  manufacture  of 
coke  in  1898  may  be  traced  directly  to  the  impetus  given  to 
the  iron  and  steel  working  industries  during  last  year.  The 
actual  increase  in  1898  over  1897  was  2,758,225  short  tons,  of 
which  practically  1,700,000  tons  were  in  Pennsylvania,  and  of 
this  increase  in  Pennsylvania  1,450,000  tons  were  in  the 
increased  output  from  the  Connellsville  region  alone.  The 
production  in  West  Virginia,  which  is  the  second  largest  pro- 
ducing State,  was  1,925,071  short  tons,  an  increase  of  452,405 
short  tons,  or  30.72  per  cent,  over  that  of  1897.     Alabama 
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increased  its  production  from  1,443,017  short  tons  to  1,663,020 
short  tons,  a  gain  of  220,003  short  tons,  or  16.25  per  cent.  The 
production  in  Virginia  increased  50  per  cent,  from  354,067 
short  tons  to  531,161  short  tons.  Colorado  (including  a  small 
amount  from  Utah)  increased  from  342,653  short  tons  to  474,808 
short  tons,'  a  gain  of  132,155  short  tons,  or  38.6  per  cent  The 
production  increased  in  12  States  and  decreased  in  8  States, 
but  the  aggregate  of  the  decreases  of  the  8  States  was  less  than 
60,000  tons. 

Petroleum. — The  production  of  crude  petroleum  decreased 
from  60,568,081  barrels  in  1897  to  55,364,233  barrels  in  1898, 
a  loss  of  5,203,848  barrels,  while  the  value  increased  $3,263, 748, 
from  $40,929,611  in  1897  to  $44,193,359  in  1898,  indicating 
a  healthy  recovery  in  1898  from  the  depressed  prices  of  the 
preceding  year. 

Natural  gas. — With  the  gradual  exhaustion  of  supply  the 
production  of  natural  gas  continued  to  decrease  in  amount, 
but  with  the  higher  prices  set  by  producers  the  value  increased 

from  $13,826,422  in  1897  to  $14,750,000  in  1898. 

« 

STRUCTURAL  MATBRLAJjB. 

Stone. — The  total  value  of  stone  of  all  kinds  increased  from 
$34,667,772  in  1897  to  $36,607,264  in  1898.  All  kinds  of 
stone  except  marble,  which  showed  a  slight  decline  from  the 
1897  figures,  participated  in  the  increase. 

The  exports  of  slate  continued  to  increase  in  value,  rising 
from  $266,385  in  1896  to  $780,112  in  1897  and  $1,370,075 
in  1898. 

Clays. — There  was  a  marked  increase  in  the  value  of  the  clay 
products  in  1898,  from  $62,359,991  in  1897  to  $71,597,380 
in  1898.  These  figures,  however,  include  pottery  products, 
which  in  1898  amounted  to  something  over  $13,000,000. 

In  1898  the  value  of  brick  clays  in  the  crude  state  was 
about  $9,000,000,  and  of  other  clays  about  $1,000,000. 

Cement. — The  .Portland -cement  product  increased  from 
2,677,776  barrels  in  1897  to  3,692,284  barrels  in  1898,  a  gain 
of  1,014,509  barrels,  or  37.9  per  cent.  The  value  increased 
from  $4,315,891  in   1897  to  $5,970,773  in  1898,  a  gain  of 
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38.34  per  cent.  Since  1896  the  annual  increase  of  production 
has  been  more  than  1,000,000  barrels  of  Portland  cement, 
and  the  prospects  are  good  for  this  increase  to  be  continued 
and  even  exceeded. 

The  natural-rock-cement  production  showed  an  increase 
from  8,311,688  barrels  in  1897  to  8,418,924  barrels  in  1898, 
while  the  value  increased  from. $3,862,392  in  1897  to  $3,888,- 
728  in  1898. 

ABRASIVE  MATBRIALB. 

Millstones, — The  value  of  the  production  in  1898  was  almost 
identical  with  that  of  1897,  being  $25,934  in  the  former  year 
and  $25,932  in  the  latter  year. 

Grindstones. — This  product  showed  a  marked  increase,  from 
$368,058  in  1897  to  $489,769  in  189H,  an  increase  of  $121,711, 
or  33  per  cent.  The  product  in  1898  was  the  largest  recorded 
in  the  last  ten  years.  The  1898  value  of  the  product  was 
more  than  twice  that  of  1895. 

Corundum  and  emery. — This  combined  product  suddenly 
nearly  doubled.  In  1897  it  was  2,165  tons;  in  1898,  4,064 
tons.  The  value  increased  in  even  greater  proportion,  from 
$106,574  in  1897  to  $275,064  in  1898.  For  the  three  or  four 
years  preceding  1898  this  product  showed  but  little  change. 

Oilstones. — The  value  of  this  product  increased  from  $149,970 
in  1897  to  $180,738  in  1898 ;  in  1896  it  was  $127,098.  This 
product  continued  to  be  under  the  control  of  practically  one 
firm. 

Infusorial  earth. — This  product  showed  a  decline  from  3,833 
tons  in  1897,  valued  at  $22,835,  to  2,733  tons  in  1898,  valued 
at  $16,691.  Included  in  these  figures  is  the  product  of  tripoli 
from  Virginia. 

Garnet. — ^The  garnet  product  in  the  United  States  for  abrasive 
purposes  increased  from  2,554  tons  in  1897,  worth  $80,853,  to 
2,967  tons  in  1898,  valued  at  $86,850. 

CHEMICAL  MATERIALS. 

PhosphcUe  rock. — Continuation  of  the  exploitation  of  the  phos- 
phate-rock deposits  of  Tennessee  largely  increased  the  pro- 
duction in  that  State  in  1898  as  compared  with  1897,  the  totals 
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for  the  two  years  being  128,723  long  tons  in  1897  and  308,107 
long  tons  in  1898.  The  industry  in  Florida  has  grown  entirely 
out  of  the  speculative  stage  and  is  now  being  conducted  along 
conservative  lines.  The  production  in  1898  amounted  to 
600,894  long  tons,  as  compared  with  552,342  long  tons  in  1897. 
The  South  Carolina  product  amounted  to  298,610  long  tons  of 
land  and  101,274  long  tons  of  river  rock  in  1898,  against 
267,380  long  tons  of  land  and  90,900  long  tons  of  river  rock  in 
1897.  The  total  product  for  the  United  States  amounted  to 
1,308,885  long  tons  in  1898,  as  compared  with  1,039,345  long 
tons  in  1897.  The  aggregate  value  in  1898  amounted  to 
$3,453,460,  against  $2,673,202  in  1897.  The  average  price 
per  ton  for  all  kinds  of  rock  increased  from  $2.57  in  1897  to 
$2.64  in  1898. 

Gypsum^ — The  total  product  of  gypsum  in  1898  was  not 
materially  diflferent  from  that  of  the  preceding  year,  the  out- 
put of  crude  in  the  two  years  being  288,982  short  tons  in  1897 
and  291,638  short  tons  in  1898.  There  was  a  slight  decline 
in  value,  from  $755,864  in  1897  to  $755,280  in  1898,  this 
decline  being  due  principally  to  the  competition  for  trade  in 
calcined  plaster  or  stucco.  In  arriving  at  the  value  the  prod- 
uct is  taken  in  its  first  marketable  condition ;  that  is  to  say,  the 
amount  sold  crude  is  taken  at  its  value  crude.  The  value  of 
land  plaster  is  given  for  the  ground  fertilizer,  and  the  value 
of  stucco  or  calcined  plaster  is  for  the  calcined  product. 

Sail. — ^The  production  of  salt  in  the  United  States  was  the 
largest  on  record,  amounting  to  17,612,634  barrels  of  280 
pounds,  as  compared  with  15,973,202  barrels  in  1897  and 
13,860,726  barrels  in  1896,  each  of  these  three  years  marking 
the  largest  production  up  to  that  time.  The  increased  produc- 
tion in  1898  was  accompanied  by  an  advance  of  15  per  cent  in 
prices,  the  total  value  increasing  from  $4,920,020  in  1897  to 
$6,212,554  in  1898.  The  average  price  per  barrel  received 
by  producers  in  1898  was  35.3  cents  net  The  highest  figure 
obtained  since  1894  in  the  average  price  is  36.5  cents  net  per 
barrel.  The  principal  items  of  interest  in  connection  with 
the  salt  industry  in  1898  were  the  formation  of  a  combination 
among  the  producers  in  the  Warsaw  district  of  New  York  and 
the  active  exploitation  of  the  rock-salt  mines  of  Louisiana. 
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Bromine. — This  product  was  practically  the  same  in  1897 
and  1898,  being  487,149  pounds  in  1897  and  486,979  pounds 
in  1898,  a  decline  of  only  170  pounds.  The  value  showed  a 
greater  decline,  from  $129,094  in  1897  to  $126,614  in  1898,  a 
loss  of  $2,480. 

Borax. — ^The  product  was  the  same  in  both  1897  and  1898, 
viz,  16,000,000  pounds.  The  value,  however,  was  slightly 
greater  in  the  latter  year — $1,120,000,  as  compared  with 
$1,080,000  in  the  former  year. 

Fluorspar. — This  product,  which  showed  a  decline  in  1897, 
when  its  output  was  5,062  short  tons,  increased  again  in  1898, 
when  the  product  was  7,675  tons,  surpassing  any  year  since 
1893,  when  the  output  was  12,400  tons.  The  value  increased 
in  even  greater  proportion  than  the  product.  In  1897  it  was 
$37,159,  while  in  1898  it  was  $63,050,  an  increase  of  $25,891, 
or  69.68  per  cent.  The  product  increased  2,613  tons,  or  61.62 
per  cent. 

Sulphur. — ^The  mines  of  Louisiana  continued  idle.  The 
production  in  1898,  all  of  which  was  from  Beaver  County, 
Utah,  amounted  to  1,200  short  tons,  valued  at  $32,960,  as 
compared  with  2,275  short  tons,  valued,  at  $45,590,  in  1897. 
Prospecting  work  in  the  sulphur  deposits  in  Texas  was  con- 
tinued, but  such  exploitation  work  as  was  accomplished  did 
not  result  in  any  marketable  product. 

Pyrite. — The  production  of  iron  pyrite  for  its  sulphur  con- 
tent and  for  the  manufa<^ture  of  sulphuric  acid  continued  to 
increase,  with  a  demand  in  1898  fully  up  to  and  at  times  in 
excess  of  the  supply.  The  production  in  1898  amounted  to 
193,364  long  tons,  valued  at  $593,801,  as  compared  with 
143,201  long  tons,  valued  at  $391,541,  in  1897.  The  displace- 
ment of  sulphur  by  iron  pyrite  in  the  manufacture  of  sulphuric 
acid  has  shown  a  remarkable  increase  during  the  last  few 
years.  The  amount  of  sulphur  displaced  by  pyrite  in  1898 
was  considerably  more  than  double  the  amount  in  1891,  seven 
years  before. 

PIGMENTS. 

Metallic  paint. — Exclusive  of  mortar  colors,  the  amount  of 
hematite  iron  ore  ground  and  used  as  pigment  in  1898  was 
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20,972  short  tons,  valued  at  $263,979,  against  16,699  short 
tons,  valued  at  $187,694,  in  1897.  The  production  of  mortar 
color  decreased  from  8,237  tons  in  1897  to  7,107  tons  in  1898. 
The  value  of  mortal*  color  produced  in  1898  was,  however, 
but  slightly  less  than  that  in  the  preceding  year. 

Ocher^  umber^  and  sienna, — The  production  of  ocher  in  1898 
was  11,963  short  tons,  a  decrease  from  14,006  tons  in  1897; 
and  the  value  likewise  declined  from  $162,764  to  $123,832. 
Including  the  production  reported  as  Spanish  brown  from 
Maryland,  the  production  of  umber  in  1897  was  1,080  tons; 
in  1898  it  was  1,177  tons.  The  Spanish  brown  included  in  this 
product  amounted  to  600  tons  in  1897  and  640  tons  in  1898. 
The  aggregate  value  of  umber  declined  from  $11,710  in  1897 
to  $8,285  in  1898i  The  production  of  sienna  increased  from 
620  to  689  tons,  with  slight  variation  in  price. 

Venetian  red. — ^The  production  of  this  pigment  in  1897  was 
phenomenal,  being  more  than  three  times  that  in  1896  and 
amounting  to  13,603  short  tons.  The  output  in  1898  was 
somewhat  less,  amounting  to  10,271  tons,  with  a  decided 
decline  in  value,  induced  doubtless  by  the  heavy  production 
of  the  preceding  year. 

Zinc  white. — The  consumption  of  zinc  oxide  as  a  basis  for 
white  and  colored  pigments  continued  to  increase,  the  amount 
of  this  material  produced  in  1898  being  33,000  short  tons, 
valued  at  $2,310,000,  against  26,000  short  tons,  worth  $1,- 
760,000,  in  1897. 

Barytes. — The  production  of  barytes  or  heavy  spar  in  1898 
was  about  20  per  cent  in  excess  of  that  of  the  preceding  year, 
and  amounted  to  31,306  short  tons,  valued  at  $108,339.  This 
is  the  largest  production,  both  in  amount  and  in  value,  since 
1892. 

CobaU  oxide. — The  production  decreased  from  19,620  pounds, 
valued  at  $31,232,  in  1897,  to  7,848  pounds,  valued  at  $11,772, 
in  1898. 

M 18CELLAKSOU8. 
« 

Fuller's  earth. — This  is  one  of  the  few  products  which 
showed  a  decline  in  1898,  the  product  in  that  year  being 
14,860  short    tons,   valued  at  $106,500,    as   compared  with 
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17,113  short  tons  in  1897,  valued  at  $112,272.     The  product 
continued  to  come  almost  entirely  from  Florida. 

Preciotis  stones. — The  value  of  the  product  increased  from 
$130,675  in  1897  to  $160,920  in  1898,  an  increase  of  23.15 
per  cent.  The  principal  features  of  the  year  were  the  finding 
of  rock  crystals  in  California  almost  equal  to  the  Japanese, 
and  the  successful  cutting  of  these  in  this  country  as  large 
as  7  inches  in  diameter;  the  increased  output  of  Montana 
sapphires,  the  continued  output  of  New  Mexico  turquoise 
mines,  the  finding  of  tourmalines  in  Maine  and  Connecticut, 
the  large  increase  in  imports  of  diamonds,  and  the  increase  in 
the  diamond-cutting  industry  in  the  United  States. 

Mica. — The  sheet-mica  product  continued  to  increase,  rising 
from  82,676  pounds  in  1897  to  129,520  pounds  (a  gain  of 
56.66  per  cent)  in  1898,  which  is  the  largest  product  since 
1885.  The  value  increased,  but  not  in  the  same  proportion, 
rising  from  $80,774  in  1897  to  $103,534,  an  increase  of 
$22,760,  or  28.18  per  cent.  In  addition  there  were  sold  3,999 
tons  of  scrap  mica  for  use  in  the  manufacture  of  lubricants, 
wall  papers,  boiler  coverings,  etc.,  valued  at  $27,564,  as  com- 
pared with  740  tons  in  1897,  valued  at  $14,452. 

Feldspar, — This  product  showed  a  slight  gain,  from  11,175 
long  tons  in  1897  to  12,000  in  1898,  while  the  value  declined 
from  $43,100  in  1897  to  $32,395  in  1898. 

Flint — This  is  chiefly  ground  quartz.  The  product  increased 
60  per  cent,  from  11,952  long  tons  in  1897  to  19,130  in  1898. 
The  value  increased  from  $26,227  in  1897  to  $42,670  in  1898, 
a  gain  of  $16,433,  or  62.7  per  cent. 

Asphaltum. — Under  the  general  head  of  asphaltum  are  in- 
cluded the  numerous  varieties  of  bitumens  or  hydrocarbons 
occurring  in  the  United  States  which  are  not  discussed  in  con- 
nection with  petroleum.  These  varieties  include  the  hard  and 
liquid  asphaltum  and  the  sandstone  and  limestone  impregnated 
with  bitumen  which  are  conmionly  known  as  bituminous  sand- 
stone and  bituminous  limestone,  or  bituminous  rock.  The 
aggregate  product  of  the  several  varieties  in  1898  amounted  to 
76,337  short  tons,  an  increase  of  392  tons  from  the  75,945  tons 
produced  in  1897.    The  value  also  increased  from  $664,632  in 
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1897  to  $675,649  in  1898.  The  value  of  the  product  in  1898 
was  the  largest  recorded,  though  there  were  two  other  years, 
1892  and  1896,  when  the  product  exceeded  that  of  1898. 

Asbestos. — The  production  was  in  both  1897  and  1898  lim- 
ited to  two  States,  California  and  Georgia,  and,  relative  to  the 
domestic  consumption,  is  insignificant.  The  total  production 
in  1898  amounted  to  605  short  tons,  against  580  short  tons  in 
1897;  the  value  of  the  production  in  1898  was  $10,300  and 
in  1897  $6,460.  The  value  of  the  asbestos  imported  into  the 
United  States,  most  of  which  was  from  Black  Lake  and  Tat- 
ford  in  Canada,  amounted  in  1897  to  $268,264  and  in  1898  to 
$300,533. 

Graphite. — ^The  production  of  crystalline  graphite  in  1898 
amounted  to  2,360,000  pounds  in  its  marketable  condition, 
and  the  amount  of  amorphous  and  graphitic  coal  was  890  short 
tons.  In  1897  the  figures  were  1,254,402  pounds  and  1,108 
short  tons.  The  aggregate  value  of  the  production  in  1898 
was  $75,200;  in  1897,  $54,277. 

Soapstone. — The  industry  in  1898  was  marked  by  a  sliglit 
increase  in  production  and  a  decided  increase  in  value;  the 
output  amounted  to  22,231  short  tons  in  1898,  valued  at  $287,- 
112,  against  21,923  short  tons  in  1897,  valued  at  $365,629. 
The  production  has  not  varied  materially  in  the  last  six  years, 
having  ranged  during  this  time  between  21,071  and  23,144 
tons,  a  difference  of  less  than  10  per  cent.  The  value  has 
varied  from  $255,067  to  $401,325,  each  year  showing  consid- 
erable fluctuations,  due  principally  to  the  condition  in  which 
the  material  was  sold.  Values  placed  on  the  product  are  those 
in  its  first  marketable  condition. 

Magnesite. — This  product  made  proportionately  a  decided 
advance  in  value— from  $13,671  in  1897  to  $19,075  in  1898,  a 
gain  of  $5,404,  or  about  40  per  cent.  The  quantity  produced 
increased  from  1,143  short  tons  to  1,263  tons,  a  gain  of  120 
tons,  or  about  10.5  per  cent.  This  product,  as  heretofore,  came 
entirely  from  California. 

Mineral  waters. — This  product  increased  from  23,255,911 
gallons  sold  in  1897,  valued  at  $4,599,106,  to  the  maximum 
product  and  value  in  1898 — 28,853,464  gallons  sold,  valued  at 
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$8,051,833.  This  is  an  increase  in  product  of  6,597,553  gal- 
lons, or  about  24  per  cent,  while  the  value  increased  $3,546,213, 
or  75.07  per  cent. 

Limestone  for  iron  fiux, — This  product  naturally  increased 
with  the  iron  product;  it  rose  from  4,247,688  long  tons  in 
1897,  valued  at  $2,124,000,  to  5,275,819  long  tons  in  1898, 
valued  at  $2,638,000,  an  increase  of  24.20  per  cent  in  both 
product  and  value. 

Bauxite. — The  product  in  1898  was  25,149  long  tons,  worth 
$75,437,  as  compared  with  20,590  long  tons  in  1897,  valued  at 
$57,652,  an  increase  over  1897  of  4,559  tons,  or  22  per  cent, 
in  quantity,  and  $17,785,  or  31  per  cent,  in  value. 

Monazite, — This  product  made  the  largest  proportionate 
gain— from  44,000  pounds  in  1-897  to  250,776  pounds  in  1898, 
an  increase  of  470  per  cent,  while  the  value  rose  from  $1,980 
m  1897  to  $13,542  in  1898,  a  gain  of  584  per  cent. 

TOPOGRAPHIC  BRANCH. 

Twenty  years  have  elapsed  since  the  United  States  Geolog- 
ical Survey  was  created  by  law  as  a  bureau  of  the  Department 
of  the  Interior.  Its  work  has  included  investigations  relating 
to  geology,  hydrography,  irrigation,  forestry,  and  other  kin- 
dred  subjects.  As  a  basis  for  these  investigations,  as  well  a« 
for  general  industrial  and  educational  purposes,  the  prepara- 
tion of  topographic  maps  was  considered  imperative,  and  a 
brief  review  of  the  development  of  topographic  methods  and 
results  is  considered  appropriate  at  this  time. 

The  organic  law  of  March  3,  1879,  to  which  the  Survey 
originally  owed  its  existence,  left  some  room  for  doubt  as  to 
the  precise  intention  of  Congress  in  regard  to  its  functions 
and  to  the  limitations  of  its  field.  The  law  provided  for  the 
classification  of  tHe  public  lands  and  the  examination  of  the 
geologic  structure  of  the  national  domain..  The  policy  deter- 
mined on  as  being  in  accordance  with  the  proper  interpreta- 
tion of  the  law  was  "to  produce  a  series  of  land  maps  which 
should  show  all  those  features  upon  which  intelligent  agricul- 
turists, miners,  engineers,  and  timbermen  might  hereafter  base 
their  operations,  and  which  would  obviously  be  of  the  highest 
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value  to  all  students  of  the  political  economy  and  resources  oi 
the  United  States.'' 

An  ambiguity  was  found  to  exist  in  the  term  "national  do- 
main/' which  might  mean  the  land  actually  owned  by  the 
nation  or  the  area  within  its  boundaries.  A  conservative 
course  was  adopted  and  the  surveys  were  at  first  (1879) 
planned  so  as  to  include  only  areas  within  the  limits  of  the 
public  lands.  This  limitation  was  observed  until  the  passage 
of  the  act  relating  to  the  surveys  for  the  fiscal  year  1882-83, 
in  which  a  clause  was  inserted  reading,  in  part,  "to  continue 
the  preparation  of  a  geologic  map  of  the  United  States."  This 
wa8  considered  sufficient  authority  for  the  extension  of  the 
geologic  and  topographic  surveys  into  any  portion  of  the 
United  States.  Until  the  passage  of  the  act  making  appropri- 
ation for  "sundry  civil  expenses  of  the  Government  for  the 
fiscal  year  ending  June  30,  1889,"  appropriations  for  the  Sur- 
vey were  made  in  a  lump  sum  and  were  allotted  for  various 
purposes  at  the 'discretion  of  the  Director.  In  that  act  topog- 
raphy received  a  distmct  recognition  at  the  hands  of  Congress, 
the  stun  of  $199,000  being  provided  for  "topographic  surveys 
in  various  portions  of  the  United  States."  Thus  while  during 
the  first  decade  of  the  existence  of  the  Geological  Survey  top- 
ographic surveys  were  executed  as  a  necessary  adjunct  to  the 
geologic  work,  at  the  beginning  of  the  second  decade  the  value 
of  topographic  maps  had  become  so  apparent  that  no  difficulty 
was  experienced  in  obtaining  specific  legislation  relating  to 
their  preparation  and  publication. 

Dating  nearly  from  the  beginning  of  the  century,  surveying 
expeditions,  mainly  under  the  War  Deparbnent,  were  dis- 
patched  in  various  directions  over  the  mountain  regions  of  the 
far  West,  where  topographic  mapping  on  an  extended  scale 
may  be  said  to  have  had  its  beginning  in  this  country.  In 
these  expeditions  traverse  lines  were  run,  with  control  by 
astronomic  observations,  and  a  number  of  rough  maps  or 
sketches  were  produced.  Following  these  expeditionary  sur- 
veys, between  the  years  1867  and  1879,  there  existed  various 
independent  organizations  which  had  for  their  object  the  sys- 
tematic exploration  of  certain  selected  regions.     These  organi- 
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zations  were  officially  designated  "Geological  Exploration  of 
the  Fortieth  Parallel,"  "The  Geological  and  Geographical  Sur- 
vey of  the  Territories,"  "The  Geographical  and  Geological 
Survey  of  the  Rocky  Mountain  Region,"  and  "Geographi- 
cal Surveys  West  of  the  One  Hundredth  Meridian,"  but  they 
were  popularly  known  as  the  King,  Hayden,  Powell,  and 
Wheeler  surveys,  respectively,  after  their  directing  officers. 
Topographic  mapping  in  connection  with  geologic  investigation 
under  the  above-mentioned  organizations  was  prosecuted  vigor- 
ously and  may  be  said  to  have  passed  from  the  expeditionary 
to  the  reconnai^  sance  stage.  The  work  generally  was  con- 
trolled by  triangulation  of  fair  accuracy,  and  details  were  filled 
in  by  long-distance  sketching,  usually  carried  on  in  connec- 
tion with  triangulation,  which  was  supplemented  by  meanders 
of  the  routes  traversed.  No  attempt  was  made  to  obtain  any 
considerable  refinement  of  detail,  and  the  plane  table,  now 
recognized  as  an  indispensable  instrument  in  connection  with 
topographic  work,  was  little  used.  The  scale  of  the  work  was 
4  miles  to  the  inch,  with  a  contour  interval  varying  fi'om  200 
to  300  feet  About  360,000  square  miles  of  territory  were 
thus  surveyed. 

When  the  four  independent  surveys  were  replaced  by  the 
United  States  Geological  Survey,  in  1879,  the  new  organiza- 
tion followed  to  a  certain  extent  the  topographic  methods  of 
its  predecessors,  the  plane  table,  however,  being  substituted 
for  the  sketchbook.  As  long  as  the  work  remained  exclusively 
in  the  West,  where  the  population,  and  consequently  the  culture, 
were  small  in  amount  and  the  features  to  be  represented  were 
usually  broad  and  without  much  detail,  the  maps  were  made 
almost  entirely  by  sketching  from  the  plane-table  stations, 
which  could  usually  be  selected  on  bare  summits.  When 
operations  were  extended  to  the  more  thickly  populated,  though 
still  mountainous,  districts  of  the  Appalachian  region,  a  differ- 
ent condition  was  encountered.  The  mountain  sides,  and  fre- 
quently the  summits,  were  covered  with  timber,  so  that  com- 
paratively few  points  could  be  used  for  location  or  sketching 
purposes.  Thus  the  necessity  arose  for  a  large  amount  of  trav- 
ersing, not  only  to  obtain  the  alignment  and  vertical  elements 
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of  the  numerous  roads,  but  also  as  an  adjunct  in  securing  other 
topographic  detail.  Originally  the  traversing  consisted  in 
recording  magnetic  courses  and  distances  as  measured  or  esti- 
mated and  making  perspective  sketches  in  the  notebook,  the 
results  being  afterwards  plotted  and  the  contours  drawn  in  the 
office.  The  advantages  of  the  traverse  plane  table  in  this  con- 
nection soon  became  apparent,  and  its  introduction  in  topo- 
graphic work  marked  an  important  era  in  the  development  of 
tiie  methods  existing  at  present  This  plane  table  is  a  simpli- 
fied modification  of  the  instrument  generally  used;  it  has  few 
adjustments,  and  it  is  useful  either  in  traversing  roads,  where 
the  distance  can  be  accurately  measured,  or  in  carrying  lines 
over  mountain  trails  or  through  forests,  where  the  distances  at 
times  have  to  be  estimated  by  pacing  or  otherwise.  The  pre- 
vious statement  may  need  some  explanation.  Ordinarily  one 
would  consider  the  data  obtained  &om  a  line  run  with  paced 
or  estimated  distances  too  inaccurate  to  produce  satisfactory 
or  reliable  results;  but  where  such  lines  are  properly  checked 
information  of  a  very  exact  nature  may  be  obtained.  Thus,  for 
instance,  a  traverse  line  may  be  carried  with  advantage  by 
carefully  pacing  from  a  known  position  on  one  road  through  a 
thickly  wooded  or  rugged  region  to  a  known  position  on  an- 
other road.  '  These  known  points  being  located  on  the  plane 
table,  when  the  connection  is  formed  it  is  seen  at  once  whether 
the  closure  is  satisfactory.  In  a  similar  manner  the  aneroid 
barometer — which  as  an  instrument  for  the  precise  measure- 
ment of  heights  is  regarded  as  very  unreliable — ^is  extensively 
and  advantageously  used  for  obtaining  intermediate  elevations 
by  being  transported  quickly  between  points  whose  heights 
are  known.  By  the  use  of  the  plane  table,  both  of  the  ordi- 
nary and  of  the  traverse  type,  mapping  is  completed  in  the 
field  and  all  doubtful  questions  are  settled  as  they  arise. 

Topographic  work  in  the  West,  up  to  and  for  some  time  after 
the  commencement  of  operations  in  the  East,  can  not  be  given 
higher  rank  than  that  of  first-class  reconnaissance  surveys,  and 
this  class  will  also  include  the  earUer  work  in  the  Eastern  and 
Central  States.  The  scales  employed  in  the  early  work  of  the 
Survey  were  small — 1 :  260000,  or  about  4  miles  to  the  inch. 
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for  the  greater  part  of  the  couutry,  and  1 :  125000,  or  about  2 
miles  to  the  inch,  in  the  more  thickly  settled  and  important 
regions.  Subsequently,  as  the  work  progressed,  the  scales 
were  enlarged,  the  most  important  portions  of  the  country 
being  mapped  on  the  scale  of  1 :  62500,  which  is  very  nearly 
1  mile  to  the  inch,  while  the  areas  over  which  the  scale  of 
1 :  125000  applied  were  greatly  extended,  and  the  scale  of 
1 :  250000,  after  an  experience  of  four  or  five  years,  was 
abandoned. 

The  representation  of  relief  was  from  the  beginning  effected 
by  means  of  contour  lines,  the  intervals  between  contours 
differing  with  different  scales  and  with  the  character  of  the 
surveys. 

The  earlier  work  of  the  Survey  has  been  subject  to  some 
criticism  on  account  of  the  lack  of'  refinement  of  detail.  The 
less  accurate  maps  cost  less,  and  it  was  a  question  of  judgment 
as  to  how  much  should  be  expended  on  a  certain  area  and  how 
much  detail  should  be  secured.  The  standard  in  topographic 
surveying  is  to  produce  a  map  that  wiU  meet  all  reasonable 
requirements  suggested  by  the  scale  adopted.  It  would  be  as 
much  a  waste  of  time  and  money  to  go  beyond  these  require- 
ments as  it  would  be  culpable  to  fall  short  of  them.  The 
present  work  of  the  Survey  costs  from  $10  to  $15  per  square 
mile  for  the  inch-mile  scale.  .  By  enlarging  the  scale,  $100  or 
$1,000,  or  even  $10,000,  might  be  expended  on  a  survey  of  a 
square  mile  of  area,  and  still  there  might  be  requirements 
which  could  be  met  only  by  securing  further  detail.  The  sur- 
vey of  the  town  and  island  of  Bombay,  India,  cost  an  average 
of  $6,815  per  square  mile,  on  a  scale  of  16  inches  to  1  mile, 
and  some  portions  of  it  doubtless  reached  the  extreme  amount 
above  mentioned.  The  map  of  the  District  of  Columbia,  by 
the  United  States  Coast,  and  Geodetic  Survey,  cost  about 
$3,000  per  square  mile,  on  a  scale  of  about  13  inches  to  1  mile. 

Any  map  resulting  from  a  survey  may  be  considered  as  con- 
sisting of  a  number  of  located  points,  these  located  points 
constituting  what  is  termed  "control,"  with  the  intervening 
points  filled  in  by  sketching,  and,  other  things  being  equal, 
the  accuracy  of  the  map  is  directly  comparable  with  the  num- 
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ber  of  located  points.  Thus  an  absolutely  perfect  map  would 
be  one  on  which  an  infinite  number  of  points  had  been  located. 
The  thoroughness  of  the  control  by  location  on  the  maps 
as  now  produced  is  roughly  indicated  by  the  statement  that 
the  average  number  of  located  points  for  each  square  inch  of 
map  area  is  about  fourteen.  From  the  nature  of  the  case  the 
accuracy  of  the  sketching  can  not  be  similarly  characterized 
by  numerical  statement,  since  it  depends  in  part  on  the  per- 
sonal skill  of  the  topographer  as  well  as  on  the  number  and 
arrangement  of  the  located  points. 

The  topographic  work  has  steadily  advanced  not  only  in 
scope  but  in  accuracy,  until  it  is  believed  that  the  maps  now 
produced  are  fully  equal  to  any  requirements  which  may  be 
reasonably  imposed  upon  them,  and  take  rank  with  those  pro- 
duced by  any  other  country  on  a  corresponding  scale. 

The  technical  work  of  the  Survey  as  practiced  may  be 
briefly  described.  The  methods  employed  for  horizontal  loca- 
tion include  astronomic  location,  base-line  measurement,  pri- 
mary triangulation  or  traverse,  and  secondary  triangulation 
or  traverse.  Astronomic  determinations  are  made  by  the 
most  approved  methods  and  instruments — ^the  transit  instru- 
ments and  telegraph  for  longitude  and  the  zenith  telescope 
(Talcott's  method)  for  latitude.  Baae  lines  are  measured  by 
steel  tapes,  fullest  possible  provision  being  made  for  their  cor- 
rection for  temperature,  the  measurements  being  taken  at  night 
or  during  cloudy  weather  and  the  temperature  being  carefully 
observed  by  thermometers.  Primary  triangulation  is  carried 
on  by  the  use  of  tteodolites  having  circles  8  inches  in  diam- 
eter and  reading  by  two  liiicroscopes  to  single  seconds  of  arc. 
The  traverse  work  is  executed  with  theodolites  or  with  plane 
tables,  according  to  whether  it  is  primary  or  secondary.  For 
vertical  location  the  processes  fall  under  the  heads  of  precise 
leveling,  primary  spirit  leveling,  secondary  spirit  leveling, 
vertical  angulation,  and  aneroid  determinations.  The  spirit 
leveling  is  of  a  high  order,  much  beyond  any  practical  require- 
ments for  map  making,  and  fully  answers  any  questions  that 
may  arise  from  an  engineering  standpoint. 

Thus  three  or  more  points  are  located  on  each  atlas  sheet, 
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i.  e.y  on  each  area  15  or  30  minutes  square,  according  to  the 
scale.  These  points  are  plotted  upon  plane-table  sheets  on  a 
scale  somewhat  larger  than  the  publication  scale,  and  the  work 
from  these  points  is  carried  forward  by  the  graphic  methods  of 
the  plane  table.  These  methods  consist  simply  in  the  location 
in  position  and  altitude  of  a  sufficient  number  of  well-distribu- 
'  ted  points  and  the  sketching  of  the  features  of  the  country 
with  reference  to  these  located  points. 

In  order  to  make  clear  the  scope  of  the  maps  the  various 
items  that  enter  into  their  composition  are  enumerated.  They 
are  printed  in  three  colors.  In  black  is  shown  the  culture, 
which  includes  buildings,  roads,  trails,  railroads,  street  rail- 
roads, tunnels,  bridges,  ferries,  fords,  dams,  locks,  township 
and  section  lines,  boundary  lines  of  States  and  counties,  cities, 
triangulation  stations,  bench  marks,  mines,  quarries,  and  pros- 
pect holes.  In  blue  are  shown  the  drainage  features,  such  as 
streams,  falls  and  rapids,  intermittent  streams,  canals,  ditches, 
lakes,  ponds,  glaciers,  springs,  fresh  marshes,  salt  marshes,  and 
tidal  flats.  In  brown  are  printed  the  features  relating  to  rehef, 
including  the  height  above  sea  level  as  instrumentally  deter- 
mined and  contours  showing  the  height  and  form  of  the  land 
surface. 

The  sheets  are  engraved  on  copper,  three  plates  being  used 
for  each  sheet,  one  for  each  color  as  indicated  above.  In 
printing,  the  matter  on  the  copper  plates  is  transferred  to  stone, 
no  printing  being  done  from  the  copper  plates. 

Under  the  plan  above  described  the  work  went  on  contin- 
uously with  little  variation  until  the  year  1895,  when  certain 
duties  in  addition  to  the  preparation  of  maps  were  imposed 
upon  the  Topographic  Branch.  By  act  of  Congress  the  Geo- 
logical Survey  was  intrusted  with  the  survey  and  subdivision 
of  the  lands  held  by  Indians  in  Indian  Territory.  Such  sub- 
division had  previously  been  done  by  contract.  This  work 
has  been  satisfactorily  completed,  including  the  preparation  of 
topographic  maps  of  the  entire  area,  at  a  cost  somewhat  less 
than  the  usual  rates  paid  to  contractors. 

In  1896  another  step  in  advance  was  taken,  one  which 
affected  all  the  topographic  work  carried  on  by  the  Survey. 
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Legislation  was  adopted  requiring  the  establishment  at  certain 
intervals,  accurately  determined,  of  permanent  bench  marks, 
bearing  on  them  in  figures  the  elevation  above  mean  sea 
level.  This  involved  the  running  of  accurate  lines  of  levels 
throughout  the  areas  under  survey  and  was  a  decided 
advantage  in  obtaining  much  better  vertical  control  for  the 
preparation  of  maps. 

By  act  of  Congress  approved  June  4,  1897,  the  survey  of 
the  forest  reserves  of  the  United  States  was  placed  in  charge 
of  the  Director  of  the  Geological  Survey.  At  present  there 
are  within  the  reserves  about  67,750  square  miles  of  area,  of 
which  about  19,000  square  miles  have  been  surveyed — about 
1,000  square  miles  on  the  scale  of  1 :  62500,  10,000  square 
miles  on  the  scale  of  1 :  125000,  and  8,000  square  miles  on 
the  scale  of  1 :  250000.  The  survey  of  the  forest  reserves 
will  include  the  making  of  a  topographic  base  map  and  the 
plotting  of  the  areas  of  agricultural,  forest,  and  settled  lands 
now  included  within  the  limits  of  the  reserves. 

In  the  same  act  provision  was  made  for  the  running  of  the 
boundary  line  between  Idaho  and  Montana  north  of  the  Bitter- 
root  Mountains.  The  necessary  surveys  have  been  completed, 
and  it  only  remains  now  to  place  the  monuments. 

In  1898  four  parties  were  dispatched  to  Alaska  for  the  pur- 
pose of  extending  recomiaissance  surveys  over  regions  about 
which  little  was  known  geographically.  These  parties  ex- 
plored portions  of  the  White,  Tanana,  Kuskokwim,  Sushitna, 
Matanuska,  and  Copper  rivers,  and  in  addition  made  a  detailed 
map  of  a  quadrangle  in  the  Klondike  region  on  the  scale  of 
1 :  250000. 

The  topographic  work  has  been  carried  into  all  the  States 
and  Territories,  and  about  27  per  cent  of  the  entire  area  exclu- 
sive of  Alaska  has  been  surveyed.  The  total  area  surveyed  is 
about  800,000  square  miles,  but  these  figures  include  upward 
of  200,000  square  miles  mapped  in  early  years  on  the  scale  of 
1 :  260000,  much  of  which  should  be  resurveyed.  Exclusive  of 
this  amount,  about  19  per  cent  of  the  total  area  has  been  ade- 
quately covered.  The  States  of  Connecticut,  Delaware,  Massa- 
chusetts, New  Jersey,  and  Rhode  Island,  the  District  of  Columbia, 
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and  the  Indian  Territory  have  been  completely  mapped.  Over 
one-half  of  the  area  of  each  of  the  following  States  has  been 
surveyed:  Arizona,  Kansas,  Maryland,  Virginia,  and  West 
Virginia.  Less  than  10  per  cent  of  the  area  of  tbe  following 
States  has  been  covered:  Florida,  Illinois,  Indiana,  Michigan, 
Minnesota,  Mississippi^  Ohio,  and  Washington.  At  the  present 
rate  of  progress  something  over  one  hundred  j^ears  will  be 
required  to  complete  the  Topographic  Atlas  of  the  United  States, 
exclusive  of  Alaska,  and  over  one  hundred  and  ten  years  if 
provision  is  made  for  the  resurvey  of  the  4-mile  work.  The 
total  amount  appropriated  and  expended  for  topographic  work 
has  been  about  $3,500,000. 

A  statement  in  relation  to  the  development  of  the  topographic 
work  would  not  be  complete  without  mention  of  cooperation 
by  the  various  States  with  the  Geological  Survey.  The  maps 
were  needed  by  the  States,  and  the  State  legislatures  thought 
it  wise  to  make  appropriations  to  hasten  their  completion.  The 
interested  States  have  appropriated  one-half  of  the  amount 
expended  and  the  United  States  the  other  half  Maine,  Con- 
necticut, Massachusetts,  Rhode  Island,  New  York,  Pennsyl- 
vania, New  Jersey,  Maryland,  West  Virginia,  North  Carolina, 
and  Alabama  have  thus  contributed  to  the  work,  and  the  total 
amount  appropriated  by  them  for  this  purpose  has  been  some- 
thing over  $300,000. 

The  results  of  the  topographic  work  appear  on  976  maps  or 
sheets,  as  follows:  59  on  the  scale  of  1 :  250000,  443  on  the 
scale  of  1 :  125000,  462  on  the  scale  of  1 :  62500,  and  12  on 
special  scales. 

The  organization  of  the  Topographic  Branch  during  the  last 
fiscal  year  remained  the  same  as  in  previous  years,  with  the 
exception  that  the  work  of  the  Indian  Territory  section  was 
brought  to  completion  toward  the  close  of  the  year,  and  Mr. 
C.  H.  Fitch,  topographer  in  charge,  was  assigned  to  duty  in 
connection  with  the  survey  of  the  forest  reserves. 

With  reference  to  the  character  of  work,  there  are  two  divi- 
sions, the  Division  of  Triangulation,  under  which  falls  every- 
thing relating  to  the  control  for  the  topographic  mapping — that 
is,  the  furnishing  of  initial  points,  including  astronomic  location, 
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base-line  measurement,  triangulation,  and  primary  traverse — 
and  the  Di\'ision  of  Topography,  to  which  belong  all  details, 
including  spirit  leveling,  pertaining  to  the  preparation  of  the 
topographic  map  of  the  United  States  other  than  those  men- 
tioned above. 

For  the  purpose  of  administration  there  have  been  through- 
out the  vear  four  sections:  Atlantic  section,  under  Mr.  H.  M. 
Wilson;  Central  section,  under  Mr.  John  H.  Renshawe;  Rocky 
Mountain  section,  under  Mr.  E.  M.  Douglas;  Pacific  section, 
under  Mr.  R  U.  Goode  (and,  until  March,  the  Indian  Terri- 
tory- section,  under  Mr.  C.  H.  Fitch). 

The  topographic  corps  was  increased  by  the  addition  of  four 
topographers — Messrs.  Jeremiah  Ahern,  W.  T.  Turner,  Sledge 
Tatum,  and  A.  C.  Roberts — ^by  transfer,  and  of  three  assistant 
topographers — Messrs.  Pierson  Chapman,  A.  H.  Bumstead, 
and  W.  N.  Morrill — by  certification  by  the  Civil  Service 
Commission.  ^ 

Cooperative  agreements  were  arranged  with  three  States, 
825,000  having  been  appropriated  by  New  York,  $5,000  by 
Maryland,  and  §500  by  West  Virginia. 

Provision  was  made  in  the  general  deficiency  bill  approved 
March  3,  1899,  for  locating  the  ninety-eighth  meridian,  the 
boundary  line  between  Oklahoma  and  Indian  Territory,  under 
the  supervision  of  the  Director  of  the  Geological  Survey. 
The  sum  of  $6,300  was  appropriated,  and  the  work  was  placed 
in  charge  of  Mr.  E.  M.  Douglas,  geographer. 

In  connection  with  the  topographic  surveys,  surveys  of 
forest  reserves,  Indian  Territory  surveys,  and  the  survey  of 
the  Idaho-Montana  boundary  line,  the  following  results  were 
obtained : 

One  astronomic  determination  of  latitude  and  longitude  was 
made;  2  base  lines  were  measured;  81  observations  for  azi- 
muths were  obtained  and  the  corresponding  lines  marked; 
203  triangulation  stations  were  occupied;  694  miles  of  pri- 
mary traverse  were  run;  26,380  square  miles  were  covered 
by  detailed  topographic  mapping,  this  area  being  distributed 
through  31  States  and  Territories,  and  2,069  miles  being  in 
Alaska;  8,505  miles  of  levels  were  run  and  1,318  permanent 
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bench  marks  were  established,  these  bench  marks  being  iron 
posts,  bronze  or  aluminum  tablets,  or  copper  or  aluminum 
plugs;  and  in  connection  with  the  Alaska  surveys  2,409  miles 
of  reconnaissance  traverse  were  run.  With  reference  to  the 
land  surveys,  there  were  run  17  miles  of  standard  lines,  81 
miles  of  township  or  exterior  lines,  1,026  miles  of  subdi visional 
or  section  lines,  10  miles  of  retracement  lines,  and  4  miles  of 
town-site  lines;  and  in  connection  with  the  Idaho-Montana 
boundary  line,  72  miles  of  stadia  traverse. 

The  distribution  of  the  control,  topographic,  and  leveling 
work  in  the  various  States  and  Territories  is  shown  on  Pis.  I 
and  II,  in  pocket.  The  following  tables  give  the  details  relat- 
ing to  topography  and  spirit  leveling  for  the  fiscal  year: 

Topographic  surveys  of  the  united  States  Geological  Survey  in  1898-99^ 
including  iniles  of  levels  run  and  permanent  bench  marks  established. 


state  or  Territory. 

Contour  in- 
terval. 

Scale  of  pablicatlon. 

Total  area. 

Lev 

* 

elH. 

Number 

of  bench 

marks. 

1:62500. 

1 : 125000. 

Distance 
ran. 

Alaska ...- 

Feet. 

100 

• 

Sq.  mUe4. 

Sq.  miles. 

Sq.  milet. 

a2,069 

1,368 

969 

1,968 

bl05 

....     ..a... 

Milei. 

Alfthainfl- -r 

1,368 

969 

1,474 

50 
265 
564 

56 
280 
304 

.    8 
22 

Arkansas 

California 

Colorado ...- 

50' 
50-100 
50-100 

494 

70 

113 
13 

Georgia 

41 
44 

Idaho  

100 
50 
20 
20 
20 
20 
20 
20 
20 
50 
50-100 
20 
10 

470 

50 

878 

1,652 

470 

50 

878 

1,652 
167 
680 

cl55 
128 
195 
711 
370 

1,115 
di 

Illinois 

Iowa 

237 
116 

34 
138 

17 
102 
131 
111 
421 
273 

21 

38 

3 

Kansas - . 

Kentucky 

Maryland 

Massachusetts 

Michiirap -r 

167 
680 

13    I 

1 

128 
195 

5 

Minnesota 

Missouri 

•  •■•  •••.•. 
711 
320 
1,115 

21 
48 
SO 

Montana 

50 

Nebraska 

New  Jersey 

a  2, 060  square  miles  on  scale  of  1 :  250000,  witb  contour  interval  of  100  feet. 

b  35  square  miles  on  scale  of  1 :  23600,  with  contour  interval  of  50  feet. 

e  155  square  miles  on  scale  of  1 :  20000,  -with,  contour  interval  of  20  fe«9t. 

dA  square  miles  on  scale  of  1,000  feet  to  1  inch,  with  contour  interval  of  10  feet. 
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Topographic  surveys  of  the  United  States  Geological  Survey  in 

1898-99 J  e<c.— Continued. 


St*t«  or  Territory. 

Contour  in- 
terval. 

—            ♦ 

Scale  of  pnblioAtion. 

Total  area. 

LevelH. 

1:62500. 

1 : 125000. 

Distance 
run. 

Number 

of  bench 

marks. 

New  York 

North  Carolina... 

Ohio 

Oregon 

Pennsylvania 

South  Dakota 

Texas 

20 

100 

20 

100 

20 

20-50-100 

25-50 

_.._ 

8q.  miUs. 
3,345 

Bq.miUt. 

Sq.  taiUa. 

.       3,345 

443 

528 

1,014 

104 

1,510 

1,775 

M%U9. 

1,940 
127 
220 
464 
20 
275 
564 
52 

1,137 
150 
107 
350 

223 

14 
18 
94 
2 
54 

138 
21 

191 
21 
14 
85 

443 

528 

1,014 

1,296 
1,775 

101 
214 

Utah 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Total 

.... .... .... 

100 
20 
20 

100 

m                        •    «    • 

140 
217 

2,487 

443 

50 

1,270 

2.487 
583 
267 

1,270 

6,332 

17,785 

26,380 

8,505 

'  1,318 

The  present  condition  of  topographic  surveys  and  the  new  area^s  surveyed 

in  1898-99. 

[Areas  which  were  resurvej-ed  are  not  included  in  this  table.] 


State  or  Territory. 


Alabama 

Arizona  

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia 

Florida 

Georgia 

Idaho  

Illiuois 

Indiana 

Indian  Territory 

Iowa 


Total  area. 


Area  surveyed 
Jn 


Square  fniUt. 

52,250 

113, 020 

53,850 

158,360 

103, 925 

4,990 

2,050 

70 

58,680 

59, 475 

84,800 

56,650 

36,350 

31,400 

56, 025 


470 
50 


878 


Area  surveyed  to  date 
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Hie  present  condition  of  topographic  surveys  and  the  new  itreas  surveyed 

in  1898-99— GouUnned. 


state  or  Torrltorj-. 


Kansas 

Eentncky 

Loaisian:^ 

Maine 

Maryland 

Massachnsetts . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada  

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina . 
North  Dakota  . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania... 
Rhode  Island . . . 
Sonth  Carolina . 
Sonth  Dakota  . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

"West  Virginia . . 

Wisconsin 

Wyoming 

Total  .... 


Total  ArAtt      ^r**  surveyed 
Total  area.         j,^  iggg-Qi*. 


Square  milet. 
82,080 
40,400 
48,720 
33,040 
12, 210 

8,315 
58,915 
83,365 
46, 810 
69,415 
146, 080 
77, 510 
110, 700 

9,305 

7,815 
122,580 
49, 170 
52, 250 
70,795 
41,060 
39,030 
96,030 
45, 215 

1,250 
30,570 
77,650 
42,050 
265,780 
84,970 

9,565 
42, 450 
69,180 
24,780 
56,040 
97,890 


Square  milee. 
1,652 
167 


I    •    a    *    I 


680 

128 
195 

711 

370 

1,115 


3,345 


528 

1,014 
104 


820 


750 


3, 024, 880 


2,487 
140 
267 

1,270 


20,189 


Area  sarveyed  to  elate. 


Square  fniles. 

62,  746 

10, 433 

7,492 

3,810 

8,450 

8,315 

1,964 

1,622 

29 

28,869 

36,153 

25,100 

28,949 

2,396 

7.815 

27, 777 

18,392 

12, 252 

6,327 

862 

4,146 

13,705 

6,638 

1,250 

8,900 

16,273 

17, 641 

58,427 

62,867 

2,844 

29,227 

6,458 

17,026 

6,277 

18,029 


804,888 


Per  cent. 

76 

26 

15 

12 

69 

100 

3 

2 


42 
25 
32 
26 
26 
100 
23 

37 

23 

9 

2 

11 

14 

15 

100 

18 

21 

42 

22 

74 

80 

69 

9 

69 
11 
13 

27 
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DIVISION   OF   TRIANGULATION. 

ATLANTIC   SECTION. 


Three  15-minute  quadrangles  in  central  New  York  were 
controlled  by  Mr.  W.  T.  Griswold,  topographer,  in  July  and 
August,  1898,  stations  of  the  New  York  State  survey  and  of 
the  United  States  Lake  Survey  serving  as  bases  for  the  work. 

Mr.  Griswold  next  proceeded  to  the  Adirondack  region  and 
controlled  three  15-minute  quadrangles,  based  upon  work  of 
Mr.  W.  J.  Peters  of  the  preceding  year,  occupying  five  sta- 
tions. Returning  to  central  New  York  he  controlled  three 
additional  quadrangles  during  October  and  November,  occu- 
pying in  this  locality  a  total  of  fifteen  stations.  One  meridian 
mark  was  established  at  Geneva. 

An  astronomic  station  was  established  at  Waverly,  Tennes- 
see, by  Mr.  S.  S.  Gannett,  topographer,  in  May,  1898,  this 
station  serving  as  a  check  on  several  hundred  miles  of  primary 
traverse  run  during  th^  two  preceding  years  for  control  of  the 
phosphate  region. 

In  October  Mr.  Gannett  measured  and  expanded  a  base  near 
Columbus,  Ohio,  controlling  the  two  16-minute  quadrangles  in 
which  Columbus  is  situated,  occupying  in  connection  therewith 
six  triangulation  stations. 

Meridian  lines  were  established  at  forty-three  county  seats 
in  West  Virginia,  five  of  them  by  Mr.  George  T.  Hawkins, 
topographer,  the  remainder  by  Mr.  E.  L.  Faison,  field  assistant. 


CKNTRAL  SECTION. 


Primary  railroad  traverse  was  extended  by  Mr.  George  T. 
Hawkins  from  Carrington,  North  Dakota,  northward  along  the 
Northern  Pacific  Railroad  to  Leeds,  thence  eastward  along 
the  Great  Northern  Railway  to  Crookston,  Minnesota,  thence 
northward  along  the  same  railway  to  the  astronomic  station 
on  the  international  boundary  near  Pembina.  A  circuit  was 
completed  by  continuing  the  line  southward  from  Crookston 
to  Fargo,  so  as  to  connect  with  previous  work,  the  total  dis- 
tance traversed  being  363  miles. 

Meridian  lines  were  established  at  eleven  county  seats. 
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In  September  Mr.  Hawkins  furnished  additional  control  for 
the  Cincinnati  (Ohio)  quadrangle  by  running  24  miles  of  trav- 
erse across  its  southern  part.  This  control  was  supplemented 
by  20  miles  of  traverse  run  by  Mr.  W.  J.  Peters  in  January, 
1899. 

In  October  and  November,  1898,  Mr.  Hawkins  ran  a  primary 
traverse  from  the  United  States  Coast  and  Geodetic  Survey 
astronomic  pier  at  Little  Rock,  Arkansas,  along  the  St.  Louis, 
Iron  Mountain  and  Southern  Railway  to  Texarkana,  thence 
westward  along  the  Kansas  City,  Pittsburg  and  Gulf  Railroad, 
connecting  with  a  station  of  the  Arkansas  triangulation  of 
1887.     The  distance  traversed  was  287  miles. 

Meridians  were  established  at  six  county  seats. 

ROCKY  MOUNTAIN   8BCTION. 

Mr.  T.  M.  Bannon,  topographer,  during  May  and  June,  1898, 
extended  the  triangulation  from  Uvalde,  Texas,  eastward. to 
San  Antonio,  connecting  in  that  vicinity  with  the  triangulation 
executed  by  Prof.  A.  H.  Thompson,  geographer.  In  connec- 
tion with  this  work  thirteen  new  stations  were  selected  and 
occupied  and  seven  stations  of  previous  work  were  reoccupied. 
This  completed  a  belt  of  triangulation  between  the  Austin  and 
SpofFord  bases  and  astronomic  stations. 

In  the  spring  of  1899  Professor  Thompson  extended  triangu- 
lation control  over  the  square  degree  between  latitudes  33^ 
and  34°  and  longitudes  111°  and  112°,  in  Arizona;  also  over 
the  Globe,  Arizona,  15-minute  quadrangle,  occupying  seven- 
teen stations.  A  site  for  a  base  line  near  Maricopa  was  also 
selected. 

PACIFIC  SECTION. 

Mr.  S.  S.  Gannett,  topographer,  extended  a  belt  of  triangu- 
lation westward  from  stations  in  the  Baker,  Oregon,  base 
expansion  established  the  preceding  year,  so  as  to  control  three 
30-minute  quadrangles.  Nine  stations  were  occupied  and  seven 
were  located  by  intersections. 

INDIAN  TERRITORY  SECTION. 

The  triangulation  of  Indian  Territory  was  extended  over 
the  Denison  quadrangle,  south  of  the  Red  River,  under  the 
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appropriation  for  resurveying  lands  of  the  Chickasaw  Nation, 
Indian  Territory,  made  available  for  this  work  by  the  defi- 
ciency act  of  June  7,  1898.  The  work  was  carried  on  from 
August  15  to  October  1,  under  the  direction  of  Mr  Jeremiah 
Ahem,  surveyor.  Five  stations  were  established  and  final 
observations  were  taken.  Five  secondary  stations  were  also 
located. 

FOREST  RB8RRVKS. 

Primary  control  for  the  mapping  of  the  forest  reserves  was 
established  as  follows: 

Rocky  Mountain  Section. 

Black  Hills  Reserve^  Wyoming-South  Dakota  — During  May 
and  Jime,  1898,  Mr.  R.  H.  Chapman,  topographer,  completed 
the  work  commenced  in  1897  by  reoccupying  five  old  stations. 
He  also  established  meridian  lines  at  Custer,  South  Dakota, 
and  Newcastle,  Wyoming. 

Teton  BeservCy  Wyoming. — Mr.  T.  M.  Bannon,  topographer, 
measured  a  base  line  5  miles  in  length  near  Jacksons  Lake, 
established  six  stations  in  the  base  expansion,  added  fifteen  new 
stations,  reoccupied  eleven  old  stations,  and  connected  the  tri- 
angulation  with  the  astronomic  station  neai*  Outlet  Lake, 
Yellowstone  Park,  established  by  the  United  States  Coast 
and  Geodetic  Survey,  thus  completing  a  belt  of  triangulation 
extending  from  the  Sheridan  base  and  astronomic  station  to 
the  Teton  base  and  Yellowstone  Park  astronomic  station. 

Lewis  and  Clarke  Reservej  Montana. — Mr.  R  H.  Chapman, 
topographer,  selected  eleven  new  stations  and  occupied  four 
old  ones  between  the  Hamilton  and  Helena,  Montana,  bases 
and  astronomic  stations.  This  work  was  undertaken  in  order 
to  check  the  control  for  the  Lewis  and  Clarke  and  Bitterroot 
reserves.  Owing  to  unfavorable  weather,  the  final  occupa- 
tion of  all  the  stations  could  not  be  completed  before  the  end 
of  the  season. 

Flathead  Reserve,  Montana, — Prof  A.  H.  Thompson,  geog- 
rapher, selected  and  occupied  ten  stations  along  the  eastern 
border  of  this  reserve  and  connected  the  same  with  one  of  the 
astronomic  stations  on  the  forty-ninth  parallel. 
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Uinta  Reserve,  Utah. — Mr.  H.  L.  Baldwin,  jr.,  topographer, 
completed  the  horizontal  control  for  this  reserve  and  estab- 
lished a  point  on  the  thirty-third  meridian  west  from  Washing- 
ton at  its  intersection  with  the  forty-first  parallel,  being  a  point 
on  the  line  between  Uinta  and  Sweetwater  counties,  Wyo- 
ming. Fourteen  new  stations  were  added  for  the  control  of 
the  reserve. 

Pacific  Section. 

Priest  River  Reserve,  Idaho. — Mr.  E.  T.  Perkins,  jr.,  topog- 
rapher, extended  his  work  of  the  preceding  year  northward  to 
the  international  boundary  line,  occupying  nine  new  stations 
and  reoccupying  four  old  ones. 

Wa^shington  Reserve,  Washington. — Primary,  triangulation 
was  extended  over  a  portion  of  this  reserve .  during  July, 
August,  and  September,  1898,  by  Mr.  A.  H.  Sylvester,  assist- 
ant topographer,  who  occupied  six  new  stations  and  reoccupied 
three  old  ones. 

Mount  Rainier  Reserve,  Washington. — Mr.  A.  H.  Sylvester, 
assistant  topographer,  during  a  portion  of  April  and  May, 
1899,  extended  triangulation  southward  from  the  vicinity  of 
EUensburg,  so  as  to  control  the  Yakima  quadrangle.  Five 
new  stations  were  established  and  occupied. 

San  Bernardino  Reserve,  California. — During  November  and 
December,  1898,  Mr.  A.  H.  Sylvester,  assistant  topographer, 
extended  triangulation  northward  from  Box  Springs  and  Elsi- 
nore,  stations  established  by  Mr.  A.  P.  Davis,  topographer,  in 
1892,  so  as  to  control  three  15-minute  quadrangles.  Eleven 
stations  were  occupied  in  this  connection. 

San  Bernardino  and  San  Gabriel  Reserves,  California. — Mr. 
E.  T.  Perkins,  jr.,  topographer,  was  sent  to  the  field  early  in 
April  for  the  purpose  of  completing  the  triangulation  control 
for  these  two  reserves.  This  work  was  successfully  accom- 
plished, the  work  of  Messrs.  Sylvester  and  Gannett  of  previous 
seasons  being  connected.  Seven  new  stations  were  established 
and  occupied  and  five  old  stations  were  reoccupied. 

IDAHO-MONTANA   BOUNDARY   LINE. 

The  triangulation  in  connection  with  the  Idaho-Montana 
boundary  line  having  been  extended  during  the  preceding 
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season  sufficiently  to  locate  several  points  in  the  vicinity  of 
the  line,  the  survey  of  a  random  line  northward  from  the  crest 
of  the  Bitterro'ot  Mountains  was  the  next  step.  Mr.  S.  S.  Gan- 
nett, topographer,  proceeded  to  the  field  in  this  connection 
about  the  middle  of  June,  and  after  observing  for  azimuth  at 
Clark  Fork,  Idaho,  made  a  reconnaissance  of  the  country  in 
the  vicinity  of  triangulation  station  Divide  for  the  purpose  of 
ascertaining  the  feasibility  of  running  a  traverse  line  along  the 
summit  of  the  Bitterroot  Mountains,  so  as  to  get  a  point  in  the 
line  of  the  meridian  corresponding  to  the  boundary  line.  In 
order  to  establish  this  initial  point  in  the  boundary,  namely, 
the  intersection  of  the  meridian  116°  03'  02.30"  west  of  Green- 
wich with  the  summit  of  the  Bitterroot  Mountains,  it  was 
necessary  to  traverse  a  distance  corresponding  to  6,072  feet  in 
longitude.  This  traversing  was  done  by  Mr.  Gannett,  assisted 
by  Mr.  D.  L.  Reabum,  traverseman,  distances  having  been 
measured  by  chain  and  checked  by  stadia,  and  directions  being 
controlled  by  azimuth  observations  at  the  beginning  and  end 
of  the  traverse  line.  After  this  initial  point  had  been  estab- 
lished the  party  was  under  the  charge  of  Mr.  Reabum 
throughout  the  remaining  portion  of  the  season.  Very  rough 
country  was  found  along  the  entire  line,  and  toward  the  latter 
part  of  the  season  a  great  deal  of  snow  was  encountered  on 
the  high  ridges,  the  party  narrowly  escaping  being  snowed  in 
without  provisions.  The  survey  of  the  random  line  was  com- 
pleted on  October  31  in  snow  2  J  feet  deep. 

Horizontal  and  vertical  distances  were  obtained  by  stadia 
measurement  along  the  entire  line,  the  horizontal  distances 
being  checked  by  the  triangulation  and  the  differences  of  eleva- 
tion by  the  profiles  of  the  Northern  Pacific  and  Great  North- 
em  railroads.  The  total  rise  and  fall  of  the  boundary  line 
was  63,000  feet ;  the  average  length  of  sights,  353  feet ;  distance 
run,  about  72  miles;  number  of  transit  stations,  1,051,  and 
number  of  azimuth  stations,  1 7.  During  the  office  season  the 
connections  between  various  points  on  the  line  and  the  adjacent 
triangulation  stations  were  computed,  and  it  now  only  remains 
to  swing  the  line  to  its  true  position  and  to  place  the  necessary 
monuments. 
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DIVISION   OF  TOPOGRAPHY. 
ATLANTIC   SECTION. 


Mr.  H.  M.  Wilson,  geographer,  remained  in  charge  of  this 
section.  Topographic  work  was  carried  on  during  the  season 
by  thirteen  parties,  working  in  eleven  States ;  namely,  Alabama, 
Georgia,  Kentucky,  Maryland,  Massachusetts,  New  Jersey, 
New  York,  North  Carolina,  Ohio,  Pennsylvania,  and  West 
Virginia.  In  addition,  one  party  was  employed  throughout 
the  summer  in  running  precise  levels  in  New  York  State  and 
during  the  winter  in  Georgia.  The  survey  of  twenty-three 
quadrangles  was  completed,  of  which  twenty-one  were  on  the 
scale  of  1 :  62500  and  two  on  the  scale  of  1 :  125000.  In  addi- 
tion, the  survey  of  ten  quadrangles  was  partially  completed,  of 
which  two  were  on  the  scale  of  1 :  125000  The  resurvey  of  155 
square  miles  in  the  neighborhood  of  Boston  was  completed  on  a 
scale  of  1 :  20000  and  a  large-scale  special  map  of  the  zinc  mines 
of  Franklin  Furnace,  New  Jersey,  was  made  on  a  scale  of  1,200 
feet  to  the  inch,  the  area  covered  being  4  square  miles.  The 
total  area  surveyed  was  6,756  square  miles,  of  which  4,502 
square  miles  were  on  the  scale  of  1 :  62500,  and  2,254  square 
miles  on  the  scale  of  1 :  125000,  the  remainder  being  on  the 
larger  special  scales.  Levels  were  run  over  2,786  linear  miles, 
resulting  in  the  establishment  of  334  permanent  bench  marks 

Massachusetts.— Field  work  was  commenced  on  a  large-scale 
resurvey  of  Boston  and  vicinity  early  in  July  by  Mr.  Frank 
Sutton,  topographer,  assisted  by  Mr.  J.  W.  Thom,  topographer, 
and  for  a  short  time  by  Mr.  J.  H.  Jennings,  topograplier.  The 
greater  portion  of  the  work  of  this  party  was  the  compilation 
of  existing  data  from  the  United  States  Coast  and  Geodetic 
Survey,  the  surveys  of  the  Metropolitan  Water  Board,  Sewage 
and  Park  commissions,  and  such  other  surveys  of  numerous 
towns  and  cities  and  private  properties  as  were  procurable. 
The  scale  of  field  work  was  1:  20000  and  the  contour  interval 
was  20  feet.  The  result  of  the  season's  operations  was  the 
partial  completion  of  the  work  undertaken  and  the  survey  of 
the  total  area  in  detached  portions  of  155  square  miles.  No 
primary  levels  were  run,  because  of  the  existence  of  so  large 
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an  amount  of  leveling  by  city  authorities,  but  17  miles  of 
secondary  spirit  leveling  was  done. 

New  York. — Work  was  carried  on  under  the  cooperative 
topographic  agreement  made  with  the  State  engineer  of  New 
York,  whereby  that  State  appropriated  S25,000  for  the  work 
and  the  Director  of  the  United  States  Geological  Survey  allotted 
a  like  amount.  There  were  maintained  on  such  work  during 
the  season  seven  separate  parties.  Mr.  Frank  Sutton,  topog- 
rapher, assisted  by  Messi*s.  J.  W.  Thom,  topographer,  and  Glenn 
S.  Smith,  assistant  topographer,  commenced  field  work  on  the 
Dunkirk,  Cherry  Creek,  Westfield,  and  Silver  Creek  quad- 
rangles toward  the  end  of  April.  Messrs.  Sutton  and  Thom  went 
to  Massachusetts  on  the  1st  of  July,  leaving  Mr.  Smith  in  charge 
of  this  work  for  the  remainder  of  the  season.  All  tlie  sheets 
above  named  were  completed  prior  to  the  disbandment  of  this 
party  iq  the  fall.  Mr.  A.  M.  Walker,  topographer,  assisted  by 
Mr.  A.  H.  Bumstead,  assistant  topographer,  completed  the  sur- 
vey of  the  Canada  Lakes  quadrangle  and  the  revision  of  a 
portion  of  the  Old  Forge  quadrangle.  Mr.  W.  H.  Lovell, 
topographer,  completed  the  survey  of  the'  Schuylerville  and 
Wilmurt  quadrangles  and  aided  Mr.  Bassett  in  the  survey  of  the 
Little  Falls  quadrangle.  Mr.  C.  C.  Bassett,  topographer,  com- 
pleted the  survey  of  the  Schoharie  and  Canajoharie  quadran- 
gles and  assisted  in  the  completion  of  the  survey  of  the  Little 
Falls  quadrangle.  Mr.  R.  D.  Cummin,  topographer,  assisted 
by  Mr.  N.  G.  Van  Doren,  assistant  topogi'apher,  completed 
the  survey  of  the  Watkins  and  Dryden  quadrangles  and  com- 
pleted the  control  for  the  survey  of  the  Waverly  quadrangle. 
Mr.  E.  B.  Clark,  topographer,  completed  the  survey  of  the 
Oswego,  Baldwinsville,  and  Fulton  quadrangles  and  executed 
a  portion  of  the  control  for  the  Weedsport  quadrangle.  Mr. 
J.  H.  Wheat,  topographer,  completed  the  sui-vey  of  the  Mace- 
don  quadrangle,  besides  about  110  square  miles  of  the  Newark 
quadrangle  and  the  larger  portion  of  the  control  of  the  Lyons 
quadrangle.  All  of  these  parties  commenced  field  work  early 
in  the  month  of  April.  In  addition,  Messrs.  W.  L.  Miller  and 
Hersey  Munroe,  topographers,  and  Albert  Pike,  assistant 
topographer,  spent  the  months  of  May  and  June  in  surveying 
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portions  of  the  Little  Falls,  Canajoharie,  and  Wilmurt  quad- 
rangles, respectively.  The  work  executed  in  New  York  was 
on  a  scale  of  1:62500,  with  a  contour  interval  of  20  feet,  and 
embraced  an  area  of  3,345  square  miles.  In  connection  with 
the  above  1,498  miles  of  primary  and  precise  levels  were  run 
and  160  permanent  bench  marks  were  established. 

On  April  1  Mr.  E.  L.  McNair  commenced  the  nnning  of 
a  line  of  precise  levels  between  United  States  engineers' 
bench  mark  of  the  Lake  Survey  at  Dunkirk  and  United 
States  Coast  and  Geodetic  Survey  grist  mill  bench  mark  near 
Albany.  The  route  of  these  levels  was  over  the  lines  of  the 
Erie  and  the  Delaware  and  Hudson  railways.  This  precise 
leveling  was  completed  after  running  442  linear  miles,  in 
which  distance  there  were  established  63  permanent  bench 
marks.  The  details  of  the  closures  on  the  work  of  the  United 
States  engineers  and  of  the  United  States  Coast  and  Geodetic 
Survey  and  a  discussion  of  the  results  are  published  under  the 
appropriate  State  title  in  the  Appendix  to  this  report 

Maryland^Pennsylvania-West  Virginia. — Work  was  prose- 
cuted under  the  cooperative  topographic  agreement  made  with 
the  State  geologist  of  Maryland,  whereby  that  State  appro- 
priated S5,000  and  the  Director  of  the  United  States  Geologi- 
cal Survey  allotted  a  like  amount.  The  portions  of  Penn- 
sylvania and  West  Virginia  surveyed  in  connection  with  the 
filling  out  of  quadrangular  areas  were  mapped  exclusively  at 
the  expense  of  the  Federal  Government.  Mr.  J.  H.  Jennings, 
topographer,  assisted  by  Mr.  W.  C.  Hall,  topographer,  and 
W.  N.  Morrill,  assistant  topographer,  commenced  field  work 
early  in  April.  The  Flintstone  quadrangle,  for  which  control 
was  executed  during  the  preceding  season,  was  completely 
surveyed.  In  addition,  the  survey  was  completed  of  the 
Grantsville,  Accident,  and  Pawpaw  quadrangles,  and  traversing 
and  spirit  leveling  were  completed  for  partial  control  of  the 
Hancock  quadrangle  and  a  portion  of  the  Oakland  quadrangle. 
The  work  was  on  a  scale  of  1 :  62500,  with  a  contour  interval 
of  20  feet,  and  embraced  an  area  of  924  square  miles,  in  con- 
nection with  which  178  miles  of  spirit  levels  were  run  and  17 
permanent  bench  marks  were  established. 
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Ohio-Kentuckj/, — Mr.  Hersey  Muiiroe,  topographer,  assisted 
for  a  portion  of  the  season  by  Mr.  W.  N.  Morrill,  assistant 
topographer,  t^ommenced  field  work  after  his  transfer  from  New 
York  State  early  in  July,  and  completed  the  sm-vey  of  the 
Ironton  quadrangle.  The  scale  of  work  was  1:62600,  with  a 
contour  interval  of  20  feet.  An  area  of  233  square  miles  was 
mapped,  in  connection  with  which  64  miles  of  spirit  levels 
were  run  and  9  permanent  bench  marks  were  established. 

New  Jersey. — Mr.  Albert  Pike,  topographer,  commenced 
field  work  early  in  May,  on  a  large-scale  topographic  map  of 
the  vicinity  of  Franklin,  New  Jersey.  This  work  was  com- 
pleted in  June,  when  Mr.  Pike  moved  temporarily  to  New 
York.  In  New  Jersey  a  survey  was  made  of  4  square  miles 
on  a  scale  of  1,000  feet  to  1  inch,  with  a  contour  interval  of 
10  feet. 

West  Virginia. — Mr.  Albert  Pike,  topographer,  on  the  comple- 
tion of  his  New  York  work,  commenced  field  work  in  this  State 
on  July  1  and  made  a  resurvey  of  a  portion  of  the  Nicholas 
quadrangle.  In  all  he  mapped  443  square  miles  on  a  scale  of 
1:125000  and  with  a  contour  interval  of  100  feet.  In  connec- 
tion with  this  work  130  linear  miles  of  levels  were  run  and  19 
permanent  bench  marks  were  established. 

North  Carolina. — Mr.  W,  L.  Miller,  topographer,  on  July  1, 
was  transferred  from  New  York  State  and  took  charge  of  the 
resurvey  of  the  Asheville  quadrangle.  During  the  season  he 
completed  the  survey  of  443  square  miles  on  a  scale  of 
1:125000  and  with  a  contour  interval  of  100  feet.  In  connec- 
tion with  this  surveying  127  miles  of  spirit  levels  were  run 
and  1 4  permanent  bench  marks  were  established. 

Alabama. — During  the  first  week  in  September  Mr.  J.  W. 
Thom,  topographer,  was  transferred  from  Massachusetts  and 
assigned  to  the  duty  of  completing  the  resurvey  of  the  Fort 
Payne  quadrangle.  He  was  assisted  in  this  for  a  portion  of 
the  season  by  Messrs.  Hersey  Munroe,  topographer,  and  N. 
G.  Van  Doren  and  A.  H.  Bumstead,  assistant  topographers. 
This  party  mapped  during  the  season  626  square  miles 
on  a  scale  of  1:125000,  with  a  contour  interval  of  50  feet, 
thus  completing  the  unsurveyed  portions  of  the  quadrangle. 
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In  connection  with  this  surveying  31  lineai'  miles  of  spirit 
levels  were  run  and  5  permanent  bench  mai'ks  were  estab- 
lished. During  the  first  week  in  September  Mr.  W.  C.  Hall, 
topographer,  was  transferred  from  Maryland  and  took  charge 
of  the  resurvey  of  the  unmapped  portion  of  the  Anniston 
quadrangle.  In  this  work  he  was  assisted  for  a  portion  of 
the  time  by  Mr.  W.  N.  Brown,  assistant  topographer,  This 
party  surveyed  during  the  season  742  square  miles  on  a  scale 
of  1:125000  and  with  a  contour  interval  of  50  feet,  thus  com- 
pleting the  survey  of  the  unmapped  portions  of  this  quad- 
rangle. Nineteen  miles  of  levels  were  run  and  3  permanent 
bench  marks  were  established. 

Georgia, — Mr.  E.  L.  McNair,  levelman,  was  transferred  from 
New  York  State  early  in  October,  when  he  took  up  in  Atlanta 
the  continuation  of  the  line  of  precise  levels  brought  during 
the  two  previous  seasons  by  Mr.  W.  C.  Hall  from  Morehead 
City,  North  Carolina,  via  Asheville  and  Knoxville,  to  Atlanta. 
By  the  latter  part  of  January  he  completed  this  line  to  a 
bench  mark  at  mean  sea  level  in  Brunswick,  Georgia.  He  ran 
in  all  280  miles  of  precise  levels  and  established  44  permanent 
bench  marks.  The  details  of  the  closure  errors  and  adjustments 
of  this  full  line  of  precise  levels  are  recited  under  the  appro- 
priate State  name  in  the  Appendix  to  this  report. 

CENTRAL  SECTION. 

Mr.  John  H.  Renshawe,  geographer,  remained  in  charge  of 
this  section.  Eight  topographic  parties  were  maintained  dur- 
ing the  season,  working  in  the  districts  of  Minnesota,  Michigan, 
South  Dakota-Nebraska,  Iowa,  Iowa- Wisconsin,  Wisconsin, 
Ohio-Kentucky,  Nebraska,  Kansas,  Arkansas,  and  Missouri- 
Illinois.  One  level  party  was  employed  during  the  winter  in 
Oklahoma.  Ten  quadrangles  were  surveyed,  also  an  irregular 
area  of  128  square  miles  in  the  vicinity  of  Iron  Mountain, 
Michigan,  and  work  in  the  Vermilion  Iron  Range  of  northern 
Minnesota,  covering  195  square  miles,  was  completed.  In 
addition  to  the  regular  topographic  work  the  cultui-e  of  a  large 
district  in  eastern  Iowa,  including  an  area  of  about  4,500 
square  miles,  was  revised,  preparatory  to  publication,  on  the 
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reduced  scale  of  1:125000.  The  total  area  surveyed  was  7,039 
square  miles,  of  which  1,002  square  miles  were  on  a  scale  of 
1:62500  and  6,037  square  miles  on  a  scale  of  1: 125000.  Levels 
were  run  over  1,685  linear  miles,  resulting  in  the  establish- 
ment of  198  permanent  bench  marks. 

Michigan. — Field  work  was  commenced  in  this  State  early 
in  May  by  a  party  in  charge  of  Mr.  E.  C.  Bebb,  assistant 
topographer,  and  was  continued  until  about  the  middle  of 
July,  when  the  area  assigned  was  completed  and  Mr.  Bebb 
and  his  party  were  transferred  to  the  Vermilion  iron  range 
of  Minnesota.  The  area  (covered  in  Michigan  was  128  square 
miles,  surveyed  on  a  scale  of  1:62500,  with  a  contour  interval 
of  20  feet.  The  district  surveyed  lies  along  the  iron  range 
in  the  vicinity  of  Iron  Mountain.  In  connection  with  this 
work'  102  miles  of  spirit  levels  were  run  and  5  permanent 
bench  mai-ks  were  established. 

Minnesota. — Upon  the  completion  of  work  in  the  Iron  Moun- 
tain district  of  Michigan,  about  the  middle  of  July,  the  party 
under  the  charge  of  Mr.  E.  C.  Bebb  resumed  operations  in  the 
Vermilion  iron  range,  beginning  at  the  point  where  work  was 
stopped  last  season,  about  20  miles  east  of  Ely.  Work  was  con- 
tinued until  early  in  November,  when  the  district  was  completed 
and  the  party  disbanded.  During  the  season  195  square  miles 
were  surveyed  on  a  scale  of  1:62500,  with  a  contour  interval 
of  20  feet,  the  area  extending  in  a  narrow  strip  eastward  along 
the  range  until  the  Canadian  line  was  reached.  In  connecticm 
with  this  work  about  131  miles  of  spirit  levels  were  run. 

South  Dakota-Nebraskor-Iowa. — Field  work  was  resumed  in 
this  district  by  Mr.  W.  H.  Griffin,  topographer,  assisted  by  Mr. 
Basil  Duke,  topographer,  about  the  middle  of  May  and  was 
continued  until  early  in  September,  when  the  party  was  trans- 
ferred to  southern  Wisconsin.  The  disti-ict  surveyed  lies  in 
the  vicinity  of  Elk  Point,  in  the  lower  valley  of  the  James 
River  and  along  the  valley  of  the  Missouri  River,  extending 
into  Nebraska,  in  parts  of  Clay  and  Union  counties.  South 
Dakota;  in  Dixon  and  Dakota  counties,  Nebraska,  and  in 
Plymouth  County,  Iowa,  and  adjoins  on  the  north  the  work 
of  previous  years.     The  area  surveyed  was  878  square  miles, 
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on  a  scale  of  1 :  125000,  with  a  contour  interval  of  20  feet,  and 
in  connection  with  the  topographic  work  221  miles  of  spirit 
levels  were  run  and  23  permanent  bench  marks  were  estab- 
lished. 

Wisconsin. — Upon  the  completion  of  the  work  above  referred 
to,  Mr.  W.  H.  Griffin,  with  his  party,  commenced  operations 
on  the  Denzer  quadrangle  of  southern  Wisconsin,  lying  in 
Sauk  County,  and  continued  until  the  latter  part  of  Novem- 
ber, when  the  party  was  disbanded  and  returned  to  the 
Washington  office.  During  the  time  work  was  carried  on 
in  Wisconsin  217  square  miles  were  surveyed  on  a  scale  of 
1:62500,  with  a  contour  interval  of  20  feet,  and  in  connection 
with  the  topographic  work  92  miles  of  spirit  levels  were  run 
and  10  permanent  bench  marks  were  established. 

lowor-Wisconsin, — Work  was  continued  in  this  district  bv  Mr. 
R.  C.  McKinney,  topographer,  from  about  the  middle  of  June 
until  early  in  November,  when  the  party  was  disbanded  and 
returned  to  the  Washington  office.  The  survey  of  the  Elkader 
quadrangle  was  completed.  The  district  surveyed  lies  in 
the  Mississippi  Valley,  in  Clayton,  Delaware,  and  Dubuque 
counties,  Iowa,  and  Grant  County,  Wisconsin,  adjoining  the 
work  of  previous  seasons  on  the  east  and  south,  and  covers  an 
area  of  878  square  miles.  The  scale  was  1:125000,  with  a 
contour  interval  of  20  feet.  In  connection  with  this  work  239 
miles  of  levels  were  run  and  23  permanent  bench  marks  were 
established. 

Nebraska. — Field  work  was  resumed  in  the  western  part  of 
the  State  about  July  15,  and  continued  until  early  in  Novem- 
ber, by  a  party  in  charge  of  Mr.  M.  Hackett,  topographer,  with 
Mr.  C.  W.  Goodlove,  topographer,  as  assistant  During  the 
season  the  Paxton  quadrangle  was  surveyed,  lying  in  parts  of 
Arthur,  McPherson,  and  Keith  counties,  embracing  an  area  of 
899  square  miles,  on  a  scale  of  1:125000,  with  a  contour  inter- 
val of  20  feet,  in  connection  with  which  218  miles  of  levels 
were  run  and  44  permanent  bench  marks  were  established. 
Upon  the  completion  of  this  work  the  party  was  disbanded, 
and  Mr.  Hackett  and  his  assistant  returned  to  Washington. 

Kansas. — Field  work  was  commenced  about   June   1,  by 
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a  party  in  charge  of  Mr.  Nat  Tyler,  jr.,  topographer,  and 
was  continued  until  early  in  September,  when  the  party  was 
disbanded  and  Mr.  Tyler  was  detailed  to  revision  work  in 
eastern  Iowa.  During  the  time  work  was  carried  on  in  Kansas 
the  Syracuse  quadrangle  was  surveyed  and  the  Lakin  quad- 
rangle was  completed,  the  northeast  quarter  of  which  had 
been  previously  surveyed  by  Mr.  W.  H.  Herron.  The  dis- 
trict surveyed  lies  in  the  Arkansas  Valley,  in  parts  of  Hamil- 
ton, Stanton,  Kearney,  Finney,  Grant,  and  Haskell  counties, 
and  comprises  an  area  of  1,652  square  miles.  The  scale  of 
the  work  was  1:125000,  with  a  contour  interval  of  20  feet,  and 
in  connection  with  the  topographic  work  116  miles  of  levels 
were  run  and  38  permanent  bench  marks  were  established. 

Missouri^IUinois. — Field  work  was  resumed  in  this  district 
early  in  September,  by  Mr.  Paul  Holman  and  party,  and  was 
continued  until  about  December  1,  when  the  O'Fallon  quad- 
rangle, commenced  the  previous  season,  was  completed,  Mr. 
Holman  then  returning  to  the  Washington  office.  This  quad- 
rangle is  situated  in  the  lower  valleys  of  the  Missouri  and 
Mississippi  rivers  and  extends  across  the  river  into  IlHnois, 
lying  in  parts  of  St  Louis,  St.  Charles,  Lincoln,  and  Franklin 
counties,  Missouri,  and  Calhoun  County,  Illinois.  The  area 
surveyed  during  the  field  season  was  761  square  miles,  on  a 
scale  of  1:125000,  with  a  contour  interval  of  50  feet.  Li  con- 
nection with  this  work  111  miles  of  levels  were  run  and  21 
permanent  bench  marks  were  established. 

Arkansas. — Field  work  was  commenced  in  this  district  by  a 
party  in  charge  of  Mr.  H.  B.  Blair,  topographer,  with  Mr. 
Duncan  Hannegan  as  assistant,  about  June  1  and  was  con- 
tinued until  about  the  middle  of  November,  during  which 
time  the  Winslow  quadrangle  was  surveyed,  lying  in  the 
Boston  Mountains,  in  parts  of  Washington,  Crawford,  and 
Franklin  counties,  embracing  an  area  of  969  square  miles. 
The  work  was  done  on  a  scale  of  1:125000,  with  a  contour 
interval  of  50  feet,  and  in  connection  with  it  265  miles  of  levels 
were  inin  and  22  permanent  bench  marks  were  established. 

Ohio-Kentucky. — Field  work  was  commenced  in  this  district 
early  in  September,  by  a  party  in  charge  of  Mr.  Charles  E. 
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Cooke,  topographer,  and  continued  until  about  February  1, 
during  which  time  the  quadrangles  comprising  the  city  of 
Cincinnati  and  vicinity  and  extending  across  the  Ohio  River 
into  Kentucky  were  surveyed.  The  area  surveyed  was  462 
square  miles,  on  a  scale  of  1:62500,  with  a  contour  interval 
of  20  feet,  and  in  connection  with  the  topographic  work  190 
miles  of  levels  were  run  and  12  permanent  bench  marks  were 
estabhshed. 

ROCKY  MOUNTAIN  6BCT10N. 

This  section  remained  throughout  the  year,  as  heretofore, 
under  the  direction  of  Mr.  E.  M.  Douglas,  geographer.  Topo- 
graphic work  was  carried  on  by  two  parties  in  South  Dakota, 
three  in  Wyoming,  one  in  Montana,  one  in  Colorado,  and  two 
in  Texas.  Up  to  May  1, 1,270  square  miles  were  surveyed,  of 
which  120  square  miles  were  on  the  scale  of  1:62500,  1,116 
square  miles  were  on  the  scale  of  1:125000,  and  35  square 
miles  were  on  the  special  scale  of  1:23600.  There  was  a  total 
of  750  miles  of  levels  run  and  154  permanent  bench  marks 
were  established. 

Montana, — Mr.  W.  J.  Lloyd,  topographer,  commenced  field 
work  on  July  6,  and  completed  the  Helena  special  quadrangle, 
in  Lewis  and  Clarke  County,  about  the  middle  of  October. 
He  surveyed  50  square  miles  on  a  scale  of  1:62500,  with  a 
contour  interval  of  50  feet.  Mr.  Lloyd  also  mapped  90  square 
miles  of  the  Missoula  quadrangle,  in  Missoula  County,  on  a 
scale  of  1:125000,  with  a  contour  interval  of  100  feet,  and  did 
considerable  preliminary  work  in  the  latter  area.  In  connec- 
tion with  the  Missoula  quadrangle  267  miles  of  levels  were 
run  and  18  permanent  bench  marks  were  established. 

Colorado, — Mr.  W.  M.  Beaman,  topographer,  commenced 
work  on  July  12,  and  mapped  35  square  miles  in  the  vicinity 
of  Rico,  in  Dolores  County,  on  a  scale  of  1:23600,  with  a  con- 
tour interval  of  50  feet.  On  the  completion  of  this  work,  on 
September  20,  he  began  the  survey  of  the  Engineer  Mountain 
quadrangle,  in  Dolores  and  San  Juan  coimties,  and  practically 
completed  the  same  early  in  November.  The  area  surveyed 
amounted  to  70  square  miles,  on  a  scale  of  1:62500,  with  a 
contour  interval  of  100  feet.     In  connection  with  the  work  on 
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the  two  areas  above  referred  to,  5G  miles  of  levels  were  run 
and  is  permanent  bench  marks  were  established. 

Texas, — Work  was  commenced  on  the  resurvey  of  the  Llano 
quadrangle,  in  Llano  and  Ma«on  counties,  by  Mr.  Arthur  Stiles, 
assistant  topographer,  in  October,  1898.  Previous  to  May  1, 
625  square  miles  of  the  quadrangle  had  been  surveyed  on  the 
scale  of  1:125000,  with  a  contour  interval  of  50  feet. 

Mr.  G.  E.  Hyde,  topographer,  commenced  the  resurvey  of 
the  Bastrop  quadrangle,  in  Bastrop,  Travis,  Lee,  and  William- 
scm  counties,  on  February  14,  and  up  to  May  1  had  completed 
an  area  of  400  square  miles  on  a  scale  of  1:125000,  with  a 
contour  interval  of  25  feet.  For  the  control  of  the  Llano  and 
Burnet  quadrangles  427  miles  of  levels  were  run  and  123 
bench  marks  were  established. 

Arizona. — Leveling  for  control  of  the  Florence  and  Tempe 
quadrangles,  in  Pinal  and  Maricopa  counties,  was  commenced 
April  26. 

PACIFIC   SKCTION. 

Mr.  Richard  U.  Goode,  geographer,  remained  in  charge  of 
this  section  throughout  the  fiscal  year.  On  July  1,  Messrs. 
R.  H.  McKee,  Van  H.  Manning,  and  Robert  A.  Farmer,  topog- 
raphers, were  transferred  from  the  Indian  Territory  section 
to  the  Pacific  section.  Topographic  work  with  leveling  was 
carried  on  in  Oregon,  Washington,  Idaho,  and  California  by 
six  parties.  The  area  surveyed  embraced  2,315  square  miles, 
all  of  whicli  was  on  the  scale  of  1:125000,  with  a  contour  inter- 
val of  100  feet.  There  was  a  total  of  851  miles  of  spirit  levels 
run,  in  connection  with  whicli  174  permanent  bench  marks 
were  established. 

Washington-Idaho. — Mr.  Van  H.  Manning,  topographer,  was 
detailed  for  the  survey  of  the  Spokane  quadrangle.  The  neces- 
sary cam{)  equipment  and  animals  were  sent  by  freight  from 
Denison,  Texas,  and  topographic  surveying  was  commenced 
about  July  20.  The  entire  quadrangle  was  mapped  during 
the  field  season,  work  having  been  completed  about  November 
15.  The  area  surveyed  amounted  to  805  square  miles,  partly 
in  Spokane  County,  Washington,  and  partly  in  Kootenai 
County,  Idaho.     The  scale  of  the  work  was  1:125000,  with  a 
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contour  interval  of  100  feet  In  connection  with  the  topo- 
graphic mapping  303  miles  of  spirit  levels  were  run  and  44 
permanent  bench  marks  were  established. 

Oregon, — Mr.  R.  H.  McKee,  topographer,  was  detailed  for 
the  survey  of  the  Baker  City  quadrangle,  in  Baker  and  Union 
counties.  He  was  engaged  on  this  work  from  the  middle  of 
July  until  the  middle  of  November,  when  the  party  was  dis- 
banded on  account  of  snow  and  cold  weather.  An  area  of  625 
square  miles  on  the  scale  of  1:125000,  with  a  contour  interval 
of  100  feet,  was  surveyed.  In  connection  with  this  work  150 
miles  of  levels  were  run  and  22  permanent  bench  marks  were 
established. 

Mr.  A.  E.  Murlin,  topographer,  left  Washington  May  1  for 
the  purpose  of  resuming  field  work  on  the  Port  Orford  quad- 
rangle. The  survey"  of  this  quadrangle  was  completed  by  the 
last  of  September,  the  area  covered  amounting  to  389  square 
miles,  in  Coos  and  Curry  counties,  on  a  scale  of  1:125000, 
with  a  contom-  interval  of  100  feet.  In  connection  with  this 
work  70  miles  of  spirit  levels  were  run  and  20  permanent 
bench  marks  were  established.  Upon  the  completion  of  tlie 
work  in  Oregon  Mr.  Murlin  was  directed  to  proceed  to  Sacra- 
mento, California,  for  the  purpose  of  compiling  certain  infor- 
mation on  file  in  the  office  of  the  chief  engineer  of  public 
works,  relating  to  elevations  in  the  San  Joaquin  Valley.  Upon 
the  completion  of  this  work  Mr.  Murlin  was  directed  to  proceed 
to  Washington,  District  of  Columbia,  for  office  duty. 

Upon  the  completion  of  the  work  of  Mr.  Manning's  party  in 
the  vicinity  of  Spokane,  Mr.  J.  H.  Carlock,  levelman,  was 
detailed  for  the  purpose  of  running  a  line  of  levels  with  dupli- 
cate rods  from  a  United  States  Coast  and  Geodetic  Survey 
bench  mark  referred  to  mean  sea  level  at  Astoria  eastward 
along  the  lines  of  the  Astoria  and  Columbia  River  Railroad 
and  the  Oregon  Railway  and  Navigation  Company.  The  work 
progressed  as  far  as  the  vicinity  of  Arlington,  when  Mr.  Carlock 
was  reassigned  to  Mr.  Manning's  party  for  work  on  the  Coeur 
d'Alene  quadrangle.  The  result  of  Mr.  Carlock's  work  was 
244  miles  of  levels,  in  connection  with  which  52  permanent 
bench  marks  were  established- 
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California. — Upon  the  conclusion  of  certain  work  in  the 
Sierra,  referred  to  under  the  heading  **  Forest  reserves"  (p. 
124),  Mr.  R,  B.  Marshall,  topographer,  proceeded  to  southern 
California  the  latter  part  of  October  and  began  work  on  the 
southern  half  of  the  Elsinore  quadrangle,  in  Orange  and  River- 
side counties.  The  mapping  of  this  area  was  completed  about 
December  20,  with  the  exception  of  a  portion  of  the  traversing, 
which  extended  through  the  month  of  January.  The  area  sur- 
veyed embraced  496  square  miles,  on  a  scale  of  1 :  125000,  with 
a  contour  interval  of  100  feet.  The  leveling  was  completed 
during  the  preceding  season. 

During  the  months  of  July  and  August  Mr.  G.  H.  Herrold 
extended  the  line  of  precise  levels  which  had  been  previously 
brought  from  a  tidal  bench  mark  at  San  Pedro,  via  Los  Angeles 
and  San  Bernardino  to  Temecula,  a  satisfactory  check  being 
obtained  on  another  bench  mark  referred  to  mean  tide  in  the 
vicinity  of  San  Diego.  The  line  was  84  miles  in  length  and  36 
permanent  bench  marks  were  established. 

FOREST   RESERVES. 

The  organization  continued  as  heretofore,  certain  reserves 
being  assigned  to  the  Rocky  Mountain  topographic  section, 
under  Mr.  E.  M.  Douglas,  geogi-apher,  and  the  remaining  re- 
serves being  assigned  to  the  Pacific  section,  under  Mr.  Richard 
U.  Goode,  geographer. 

Rocky  Mountain  Section. 

Topographic  or  subdivisional  work  was  prosecuted  in  three 
reserves — Black  Hills,  Bighorn,  and  Lewis  and  Clarke.  Two 
hundred  and  fourteen  square  miles  were  mapped  on  a  scale  of 
1:62500,  and  1,954  square  miles  on  a  scale  of  1:125000.  In 
connection  with  the  above,  524  miles  of  levels  were  run  and 
145  permanent  bench  mai'ks  were  established.  Subdivisional 
and  exterior  work  is  summarized  as  follows:  Standard  lines, 
13  miles;  township  lines,  76  miles;  section  lines,  926  miles; 
town-site  lines,  4  miles. 

Black  Hills  Reserve^  South  Dakota- Wyoming, — Mr.  W.  H. 
Herron,  topographer,  between  July  7  and  November  13,  sur- 
veyed an  area  of  214  square  miles  on  a  scale  of  1:62500,  with 
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a  contour  interval  of  50  feet,  thereby  completing  the  Spearfish 
quadrangle,  the  area  surveyed  being  in  Lawrence  County. 
In  addition  to  the  leveling  work  completed  in  1897  for  this 
area,  20  miles  of  levels  were  run  and  7  permanent  bench 
marks  were  established. 

Topogi-aphic  work  under  Mr.  A.  F.  Dunnington,  topographer, 
was  commenced  on  June  12  and  continued  until  November 
20.  The  work  consisted  of  a  resurvey  of  portions  of  the 
Deadwood,  Harney  Peak,  and  Hermosa  quadrangles,  in  Custer 
and  Pennington  counties.  One  level  party  and  three  subdivi- 
sional  parties  were  also  engaged  in  this  reserve,  under  the 
direction  of  Mr.  Dunnington.  The  scale  of  the  topographic 
work  was  1:125000,  with  a  contour  interval  of  100  feet.  Five 
hundred  and  eighty  square  miles  were  mapped,  in  connection 
with  which  102  miles  of  levels  were  run  and  32  permanent 
bench  marks  were  established. 

Mr.  W.  J.  Lloyd,  topographer,  after  the  completion  of  the 
work  in  Montana  previously  referred  to  (p.  116),  mapped  104 
miles  of  the  Rapid  City  quadrangle,  in  Pennington  County. 

The  subdivisional  work  in  this  locality  was  as  follows:  Six 
miles  of  standard  lines,  54  miles  of  township  lines,  822  miles 
of  section  lines,  and  4  miles  of  town-site  lines. 

BigJwrn  Beserve,  Wyoming. — Mr.  Frank  Tweedy,  topog- 
rapher, commenced  work  on  the  Bald  Mountain  quadrangle 
on  June  12;  Mr.  F.  E.  Matthes,  assistant  topographer,  com- 
menced work  on  the  Cloud  Peak  quadrangle  on  July  23,  and 
Mr.  C.  F.  Urquhart,  topographer,  commenced  work  on  the 
resurvey  of  the  forest-reserve  portion  of  the  Dayton  quad- 
rangle on  July  16.  Two  level  parties  were  also  at  work  in 
this  area  during  the  entire  season,  which  closed  October  30  on 
account  of  the  heavy  snow  in  the  mountains.  The  total  out- 
put of  these  parties  amounted  to  1,270  square  miles  of  topo- 
graphic mapping  on  a  scale  of  1:125000,  with  a  contour 
interval  of  100  feet.  Three  hundred  and  fifty  miles  of  levels 
were  run  and  85  permanent  bench  marks  were  established. 
At  the  close  of  the  work  in  this  reserve  Mr.  Matthes  assisted 
Mr.  Herron  in  the  Black  Hills  Forest  Reserve  for  a  short  time. 

Lewis  and  Clarke  Reserve,  Montana, — Mr.  W.  H.  Thorn,  sur- 
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veyor,  from  August  8  to  October  22,  surveyed  7  miles  of  stand- 
ard lines,  22  miles  of  township  lines,  and  104  miles  of  section 
lines  in  or  adjacent  to  this  reserve. 

Uinta  Beserve,  Utah. — Mr.  Edward  O.  Hills,  levelnian,  ran  52 
miles  of  level  lines  and  established  21  bench  marks  in  this 
reserve. 

Pacific  Section. 

Topographic  or  subdivisional  work  was  continued  or  com- 
menced in  or  near  the  following  reserves:  Bitterroot,  Priest 
River,  Washington,  Cascade  Range,  Sierra,  Stanislaus,  San 
Bernardino,  San  Gabriel,  San  Jacinto,  and  Trabuco  Canyon. 
The  total  area  surveyed  topographically  amounted  to  3,854 
square  miles,  of  which  3,360  square  miles  were  on  the  scale  of 
1:125000,  with  a  contour  interval  of  100  feet,  and  494  square 
nnles  were  on  the  scale  of  1:62500,  with  a  contour  interval 
of  50  feet.  In  connection  with  the  above,  1,772  miles  of  spirit 
levels  were  run  and  298  permanent  bench  marks  were  estab- 
lished. The  subdivisional  and  exterior  work  is  summarized  as 
follows:  Standai'd  lines,  4  miles;  township  lines,  5  miles;  sub- 
divisional  lines,  100  miles;  retracement  lines,  10»J  miles. 

Bitterroot  Beserve,  Montana-Idaho. — Topographic  mapping 
was  continued  in  this  reserve  by  Mr.  A.  B.  Searle,  topographer, 
who  commenced  work  early  in  August  and  completed  the  sur- 
vey of  the  Hamilton  quadrangle  about  November  15.  The 
area  surveyed  embraced  230  square  miles  on  the  scale  of 
1:125000,  with  a  contour  interval  of  100  feet,  in  Ravalli 
County,  Montana.  The  necessary  leveling  was  completed 
during  the  ])receding  season. 

Mr.  W.  A.  Lindsay,  surveyor,  was  detailed  to  examine  van- 
ous  townships  in  and  adjacent  to  the  Bitterroot  Reserv^e  and 
to  execute  such  subdivisional  surveys  as  were  necessary  to 
include  the  agricultural  lands  and  lands  on  which  settlements 
had  been  made  in  good  faith.  Portions  of  the  following 
townships  were  subdivided:  T.  1  N.,  R.  20  W.;  T.  1  N.,  R.  21 
W.;  T.  2  N.,  R.  21  W.,  and  T.  3  N.,  R.  21  W.  The  total 
number  of  miles  surveyed  were:  Township  lines,  3 J  miles; 
subdivisional  lines,  21 J  miles,  and  retracement  lines,  1 J  miles. 
Considerable  time  was  spent  by  Mr.  Lindsay  in  making  exam- 
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inations  of  tracts  of  land  for  which  applications  for  surveys 
had  been  submitted,  but  which  upon  examination  proved  to 
possess  too  little  agricultural  value  to  warrant  a  survey. 
Upon  the  completion  of  the  work  above  referred  to,  in  the 
early  part  of  September,  Mr.  Lindsay  was  directed  to  proceed 
to  Tucson,  Arizona,  and  report  to  Mr.  W.  Lindgren,  geologist, 
in  connection  with  the  survey  of  certain  lands  involved  in  the 
case  of  the  United  States  against  Neall  and  the  Mohawk  Min- 
ing Company.  After  this  special  work  was  completed  Mr. 
Lindsay  reported  to  Mr.  C.  H.  Fitch  at  Denison,  Texas,  for 
the  purpose  of  writing  up  the  land-survey  notes  and  preparing 
the  necessary  plats. 

Priest  River  Reserve^  Idaho. — Topographic  work  was  com- 
menced by  Mr.  D.  C.  Harrison,  topographer,  on  the  Sand 
Point  quadrangle,  in  Kootenai  County,  Idaho,  about  the 
middle  of  July  and  was  continued  imtil  November  16,  when 
the  party  was  disbanded  on  account  of  continued  unfavorable 
weather.  Mr.  Harrison  was  on  leave  during  the  month  of 
August  on  account  of  the  death  in  the  East  of  a  member  of 
his  immediate  family,  but  the  traverse  and  level  work  was 
continuous  throughout  the  season.  An  area  of  400  square 
miles  was  surveved  on  a  scale  of  1 :  125000,  with  a  contour 
interval  of  100  feet,  in  connection  with  which  179  miles  of 
spirit  levels  were  run  and  18  permanent  bench  marks  were 
established. 

Washington^  Reserve j  Washington. — Topographic  work  was 
continued  within  and  adjacent  to  this  reserve  by  four  topo- 
graphic parties  and  one  independent  level  party. 

Mr.  Robert  A.  Farmer,  topographer,  was  detailed  for  the  sur- 
vey of  the  Waterville  quadrangle,  in  Douglas  and  Okanogan 
counties,  and  commenced  operations  in  the  latter  part  of  July. 
A  portion  of  the  quadrangle  adjacent  to  Lake  Chelan  had  been 
surveyed  the  previous  year.  The  entire  quadrangle  was  com- 
pleted on  October  15,  an  area  of  579  square  miles  having  been 
surveyed  dining  the  season  on  a  scale  of  1 :  125000,  with  a  con- 
tour interval  of  100  feet.  In  connection  with  this  work  138 
miles  of  levels  were  run  and  22  permanent  bench  marks  were 
established. 


REPORT   OF   THE   DIRECTOR.  123 

Mr.  G.  E.  Hyde,  topographer,  having  taken  the  field  on  May. 
1,  as  noted  in  the  last  annual  report,  was  engaged  throughout 
the  season,  ending  the  last  of  October,  on  the  Snoqualmie  and 
Skykomish  quadrangles,  in  Kittitas,  King,  Snohomish,  and 
Okanogan  counties.  The  Snoqualmie  quadrangle  was  com- 
pleted and  about  two-thirds  of  the  Skykomish  quadrangle  was 
surveyed,  the  total  area  covered  amounting  to  500  square 
miles,  on  a  scale  of  1:125000,  with  a  contour  interval  of  100 
feet.  In  connection  with  the  above,  150  miles  of  levels  were 
run  and  23  permanent  bench  marks  were  established.  Mr. 
Hyde  was  engaged  in  office  work  in  Washington  after  the  ter- 
mination of  the  field  season,  until  January''  31,  when  he  was 
transferred  to  the  Rocky  Mountain  section. 

Work  was  commenced  on  the  Sauk  and  StiUaguamish 
quadrangles  by  Messrs.  L.  C.  Fletcher  and  T.  G.  Gerdine, 
topographers.  The  parties  took  the  field  the  latter  part  of 
June.  Smoke  from  forest  fires  during  the  summer  greatly 
retarded  the  work,  which  was  discontinued  early  in  October, 
heavy  rains  preventing  further  proceedings  in  the  lower 
country  and  heavy  snow  having  fallen  in  the  higher  moun- 
tains. Six  hundred  and  seventy-three  square  miles  in  Skagit, 
Snohomish,  and  Okanogan  counties  were  mapped  during  the 
season  on  a  scale  of  1:125000,  with  a  contour  interval  of  100 
feet.  The  level  lines  were  continued  over  the  remaining  area 
in  these  quadrangles  and  were  connected  with  a  tidal  bench 
mark  of  the  United  States  Coast  and  Geodetic  Survey  at 
Tulalip  Bay.  One  hundred  and  sixty-eight  miles  of  levels 
were  ran,  in  connection  with  which  23  permanent  bench  marks 
were  established.  In  addition  to  the  spirit-level  elevations, 
other  elevations  were  determined  by  vertical  angulation  and 
properly  marked  on  bolts  set  into  the  solid  rock  on  summits 
used  as  plane-table  stations. 

In  order  to  supply  an  adequate  vertical  control  for  the  work 
in  the  Washington  and  other  reserves  adjacent  to  the  Northern 
Pacific  Railway,  a  line  of  levels  was  started  from  mean  sea 
level  at  Tacoma  and  extended  across  the  States  of  Washington 
and  Idaho  to  Missoula,  Montana,  a  distance  of  657  miles.  In 
connection  with  this  work  135  permanent  bench  marks  were 
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established.  This  work  was  done  hj  Mr.  H.  S.  Crowe, 
levelman. 

Cascade  Range  Reserve^  Oregon, — ^No  topoj^aphic  work  was 
done  in  this  reserve,  but  in  response  to  petitions  by  settlers 
the  subdivision  of  T.  3  S.,  R.  7  E.,  Willamette  meridian, 
was  completed  by  Mr.  Sledge  Tatum,  surveyor.  This  work 
required  the  survey  of  28  miles  and  the  retracement  of  4 
miles.  Mr.  Tatum  was  occupied  on  this  work  from  August  1 
to  September  12,  after  which  he  proceeded  to  California  to  do 
similar  work. 

Reserves  in  California, — After  suspension  of  work  in  Wash- 
ington, Messrs.  Fletcher  and  Gerdine  were  transfen-ed  to 
southern  California.  Work  was  immediately  begun'  on  the 
San  Luis  Rey  quadrangle,  which  embraced  territory  adjacent 
to  the  Trabuco  Can  von  and  San  Jacinto  forest  reserves,  in  San 
Diego  and  Riverside  counties.  The  work  on  this  quadrangle 
was  completed  the  last  of  December,  an  area  of  ,505  square 
miles  having  been  mapped  on  the  scale  of  1:125000,  with  a 
contour  interval  of  100  feet.  In  connection  with  this  work  102 
miles  of  levels  were  run  and  26  permanent  bench  marks  were 
established.  The  southern  half  of  this  quadrangle  had  been 
mapped  in  1891  on  a  scale  of  1:62500,  and  it  was  found  nec- 
essary to  revise  the  culture  over  this  portion  to  bring  the  pre- 
vious surveys  up  to  date.  Mr.  Fletcher's  work,  on  the  scale  of 
1 :  125000,  was  combined  with  the  two  sheets  previously  mapped 
on  a  scale  of  1 :  62500,  and  these  were  published  as  one  sheet 
on  the  scale  of  1:125000. 

Mr.  R.  B.  Marshall,  topographer,  was  detailed  for  the  survey 
of  the  Mount  Lyell  quadrangle,  which  lies  on  both  sides  of  the 
Sierra,  including  portions  of  the  Yosemite  National  Park  and 
areas  which  will  be  involved  when  the  fixation  of  the  bound- 
ary of  the  Stanislaus  Reserve  is  finally  considered.  Mr.  Mar- 
shall commenced  field  work  about  the  middle  of  Julv,  and 
operations  were  continued  until  about  October  15,  which  was 
as  late  as  the  weather  conditions  permitted  work.  Four  hun- 
dred and  seventy-three  miles  were  mapped,  in  Mono,  Tuolumne, 
and  Mariposa  counties.  In  connection  with  the  above,  134 
miles  of  levels  were  run  and  34  permanent  bench  marks  were 
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established.  The  work  was  on  a  scale  of  1 :  125000,  with  a  con- 
tour intei-val  of  100  feet.  Upon  the  discontinuance  of  the  work 
above  referred  to,  Mr.  Marshall  j)roceeded  to  southern  Califor- 
nia and  was  engaged  as  previously  indicated  until  the  coni])le- 
tion  of  the  field  season. 

Upon  the  completion  of  the  work  on  the  Spokane  (Wash- 
ington) quadrangle,  Mr.  W.  T.  Turner,  who  had  been  a  field 
assistant  attached  to  the  Spokane  party,  was  detailed  to  take 
charge  of  an  independent  party  for  the  purpose  of  nia}>ping 
portions  of  the  San  Bernardino  and  San  (Tabriel  timber  land 
reserves,  in  southern  California.  He  conuiienced  operations 
early  in  December  and  was  engaged  throughout  the  winter 
and  spring,  completing  the  Hesperia  and  Deep  Creek  ([uad- 
rangles,  embracing  an  area  of  494  square  miles,  on  a  scale  of 
1:62500,  with  a  contour  interval  of  50  feet.  In  connection 
with  the  above,  244  miles  of  levels  were  run  and  17  permanent 
bench  marks  were  established. 

Subdivisional  work  was  done  by  Mr.  Sledge  Tatum  in  the 
following  localities:  Adjacent  to  the  Sierra  Reserve,  in  T.  17  S., 
R.  29  E.,  and  T.  20  S.,  R.  31  E.,  Mount  Diablo  meridian, 
between  November  6  and  1(5,  the  total  number  of  miles  being, 
standard  lines  4  miles,  township  lines  1  mile,  subdivisional 
lines  2  miles,  and  retracement  lines  1  mile ;  in  the  San  Gabriel 
Timber  Land  Reserve,  between  September  29  and  November  1, 
and  November  19  and  December  17,  in  T.  1  N.,  R.  14  W.; 
T.  2  N.,  R  14  W.;  T.  3  N.,  R.  14  W.,  San  Bernardino  meridian, 
the  total  number  of  miles  surveyed  being,  township  lines  one- 
half  mile,  subdivisional  lines  49  miles,  and  retracement  lines 
4  miles. 

« 
INDIAN   TERRITORY    8KCTION. 

Mr.  C.  H.  Fitch,  to})ographer,  ccmtinued  in  charge  of  this 
section. 

The  field  work  of  the  subdivision  of  the  lands  in  Indian 
Territory  having  been  completed  June  30,  1898,  the  field  par- 
ties were  disbanded  and  the  regular  employees  of  the  Survey, 
Messrs.  Van  H.  Manning,  C.  F.  Urquhart,  R.  H.  McKee,  R.  A. 
Farmer,  C.  W.  Goodlove,  and  Duncan  Hannegan,  were  trans- 
ferred  to  other  sections.      As  will    appear  elsewhere  in  the 
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report,  topographic  field  work  was  extended  from  Indian  Ter- 
ritory into  the  State  of  Texas,  in  the  Denison  quadrangle. 

The  Indian  act  approved  July  1,  1898,  gave  authority 
to  use  any  remainder  of  the  appropriation  for  resurveying  the 
Chickasaw  lands  for  office  and  field  expenses  of  said  work 
during  the  fiscal  year  ending  June  30,  1899.  Under  this 
authority  the  office  work  in  connection  with  the  Indian  Terri- 
tory section  was  continued  at  the  headquartei's  at  Denison, 
Texas.  From  July  1,  1898,  to  January  1,  1899,  notes  of  338 
townships  were  transcribed,  and  typewritten  copies  in  triplicate 
were  made  of  490  townships,  and  township  and  exterior  plats 
were  drawn  to  the  number  of  278,  completing  the  office  work 
of  the  land  survey. 

The  final  drawing  of  26  topographic  sheets  has  been  com- 
pleted since  the  beginning  of  the  work;  14  have  been 
completed  during  the  year. 

The  deficiency  act  of  July  7,  1898,  provides  that  any 
balance  of  the  appropriation  of  $141,500  provided  in  the 
Indian  act  approved  June  7,  1897,  for  resurveying  the  lands 
of  the  Chickasaw  Nation,  Iiidian  Territory,  that  may  not  be 
necessary  for  the  completion  of  said  resurvey  may  be  used 
for  topographic  surveys  in  the  State  of  Texas,  in  order  to 
complete  the  topographic  sheets  of  the  Indian  Territory 
extending  into  Texas,  to  continue  available  until  the  close  of 
the  fiscal  year  1899.  Under  this  authority  operations  were 
commenced  about  the  middle  of  August  on  the  Texas  side  of 
the  Red  River,  in  the  Denison  quadrangle,  by  Mr.  Jeremiah 
Ahem,  surveyor.  The  triangulation  and  level  work  extended 
from  the  middle  of  August  to  October  1,  and  the  topographic 
work  from  October  1  to  December  31,  when  the  mapping  of 
the  Denison  quadrangle  was  completed,  the  area  covered  being 
750  square  miles,  on  a  scale  of  1:125000,  with  a  contour 
interval  of  50  feet.  In  connection  with  the  above,  for  the 
vertical  control,  137  miles  of  levels  were  run  and  15  perma- 
nent bench  marks  were  established. 

ALASKA. 

In  the  last  annual  report  mention  was  made  of  the  organiza- 
tion of  four  parties  for  service  in  Alaska,  and  an  outline  of  the 
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plan  of  operations  was  presented.  In  the  main,  these  plans 
were  developed  to  a  successful  conclusion,  the  surveys  con- 
templated having  been  executed  without  a  serious  accident  of 
any  kind,  all  the  parties  returning  to  Seattle  within  a  few 
weeks  of  the  time  estimated. 

In  planning  the  operations  to  be  undertaken,  the  require- 
ments of  the  case  seemed  to  make  necessary  two  classes  of 
work — ^first,  surveys  of  exploration,  to  be  extended  into  regions 
about  which  there  was  little  or  no  satisfactory  geographic 
information,  and  to  be  accompanied  by  geologic  investi- 
gations of  a  reconnaissance  character;  and,  second,  detailed 
topographic  surveys  over  areas  whose  general  geographic  fea- 
tures were  fairly  well  known,  but  which  were  of  such  impor- 
tance from  a  geologic  and  economic  standpoint  as  to  warrant 
a  thorough  examination. 

The  principal  geographic  results  accomplished  were  the 
detailed  sur\'ey  of  an  area  of  about  2,000  square  miles  in  the 
Klondike  region,  in  the  vicinity  of  Fortymile  Creek;  a  traverse 
survey  of  portions  of  White  River,  Snag  River,  Mirror  Creek, 
and  Tanana  River;  a  traverse  of  Sushi tna  River,  with  a  topo- 
graphic survey  of  considerable  adjacent  territory,  including 
the  measurement  of  the  height  of  Mount  McKinley,  the  alti- 
tude determined  being  about  20,500  feet,  fixing  it  without 
doubt  as  the  highest  point  on  the  North  American  continent; 
a  traverse  survey  of  a  route  extending  along  portions  of  the 
Yentna  and  Skwentna  rivers,  by  the  portage  across  the  Tor- 
drillo  Range,  along  the  Kuskokwim  River  to  its  mouth,  along 
the  Kanektok  River,  the  Togiak  River,  and  by  inland  water 
route  by  way  of  the  Egoushik  Lakes  and  River  from  Kulukak 
Bay  to  Nushagak  Bay,  and  by  way  of  Naknek  Lake  and 
River  over  the  Aleutian  Mountains  to  Katmai. 

In  addition,  two  members  of  the  United  States  Geological 
Survey,  Messrs.  Schrader  and  Mendenhall,  assistant  geologists, 
accompanied  the  army  expeditions  under  Captains  Abercrombie 
and  Glenn,  and  brought  back  considerable  topographic  infor- 
mation relating  to  the  Copper  and  Matanuska  rivers  and  the 
Kenai  Peninsula. 

The  map  of  Fortymile  district  is  being  engraved  as  a 
st.andard  atlas  sheet  of  the  Geological  Survey,  on  a  scale  of 
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« 

1 :  250000,  or  about  4  miles  to  the  inch,  with  a  contour  inter- 
val of  100  feet.  The  route  surv^eys  will  be  published  on  a 
scale  of  1 :  625000,  or  about  10  miles  to  the  inch,  with  a  sketch 
contour  interval  of  approximately  100  feet. 

Seattle  was  the  rendezvous  for  the  various  members  of  the 
Geological  Survey  expedition,  and  Mr.  George  H.  Eldridge, 
geologist,  was  in  charge  of  the  outfitting,  remaining  in  general 
charge  until  the  various  parties  were  detached.  There  was 
great  pressure  brought  to  bear  for  positions  from  volunteers 
and  others,  but  only  those  who  were  thoroughly  trained  and 
who  could  pass  a  rigid  physical  examination  were  selected. 
The  qualities  considered  the  most  important  were  experience  in 
packing  loads  on  the  back  and  familiarity  with  boats  and  with 
general  habits  of  rough  camp  hfe.  These  men  were  known 
as  camp  hands,  and  were  selected  principally  from  the  guides 
of  the  Adirondacks,  from  woodmen  of  the  timber  regions  of 
Wisconsin,  and  from  those  accustomed  to  the  forests  and  rivers 
of  the  Pacific  coast.  The  men  employed  had  in  nearly  every 
instance  been  previously  engaged  on  the  work  of  the  Geologi- 
cal Survey  in  the  regions  above  referred  to. 

With  reference  to  the  general  outfitting,  twelve  Pelerboro 
canoes,  in  nests  of  three,  averaging  about  140  pounds  each, 
with  canvas  covers,  were  ordered.  These  canoes  were  of  cedar, 
and  were  sufficiently  rigid  and  light  to  meet  the  requirements 
of  navigation  in  rough  water  and  to  be  transported  across 
country.  Sleeping  bags,  made  of  woolen  blankets  with  water- 
proof canvas  covers,  were  furnished.  They  weighed  about  12 
pounds  each.  These  bags  are  considered  preferable  to  separate 
blankets,  but  care  must  be  exercised  in  order  to  keep  them  dry 
and  well  aired.  Pack  bags  for  the  men  and  sleighs  for  ice 
traveling  were  also  supplied.  Parties  going  to  Alaska,  owing 
doubtless  to  the  persuasive  influence  of  merchants  at  various 
outfitting  points,  are  likely  to  overload  themselves  with  a  large 
amount  of  useless  material — furs,  rubbers,  etc.  Experience 
has  demonstrated  that  one  needs  not  much  more  in  summer 
than  would  usually  be  taken  on  similar  expeditions  in  the  noith- 
western  portion  of  the  United  States.  Mosquito-proof  tents  are, 
however,  a  necessity.     They  are  preferably  made  of  very  light 
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duck,  the  floor  being  sewed  to  the  sides.  No  other  tent  would 
answer  the  purpose  of  keeping  away  these  pests.  When  an 
ordinary  tent  is  pitched  on  tundra  it  is  impossible  to  keep  them 
out,  as  they  burrow  under  in  great  numbers  and  soon  fill  tents 
that  are  not  provided  with  tight  floors. 

The  provisions  were  generally  packed  in  sacks  containing  a 
week's  supply,  so  that  bulk  need  not  be  broken  except  when 
articles  were  in  use.  In  all  about  22,000  pounds  of  provisions, 
camp  equipment,  etc.,  were  gotten  together  in  Seattle  for  the 
expedition. 

The  U.  S.  S.  Wheeling  had  been  placed  at  the  disposal  of 
the  Geological  Survey  for  the  transportation  of  the  parties 
with  their  outfit  northward.  The  vessel  left  Seattle  on  April 
5,  with  all  on  board  except  Mr.  E.  C.  Barnard,  topographer, 
who  preceded  the  party.  Permission  had  been  obtained  to 
utilize  the  reindeer  which  had  been  brought  to  this  country 
fi-om  Europe  through  the  efforts  of  Rev.  Dr.  Sheldon  Jackson 
for  use  in  Alaska,  and  the  purpose  of  Mr.  Barnard's  going  in 
advance  was  to  investigate  the  practicability  of  using  these 
reindeer  in  transporting  his  outfit  to  the  Upper  Yukon.  They 
were  found  to  be  totally  unfit  for  this  purpose,  as  they  were  in 
a  very  feeble  condition. 

The  Wheeling  reached  Skagway  on  April  11,  and  the  parties 
under  Messrs.  Barnard  and  W.  J.  Peters  were  landed,  the  for- 
mer being  assigned  to  the  survey  of  the  area  in  the  Klondike 
region,  and  the  latter  to  the  survey  and  examination  of  White 
and  Tanana  rivers.  These  parties  were  to  cross  the  passes 
and  descend  the  Yukon  to  the  mouth  of  the  White  together, 
Mr.  Barnard  being  in  general  charge  imtil  Mr.  Peters  com- 
menced independent  work.  The  Wheeling  then  proceeded  to 
Cook  Inlet  with  the  Eldridge  and  Spurr  parties. 

There  were  about  13,000  pounds  of  material  belonging  to 
the  Barnard  and  Peters  parties  to  be  transported,  and  this  was 
carried  by  contract  at  the  rate  of  10  J  cents  per  pound  from 
Skagway  to  the  head  of  Lake  Bennett.  The  loads  were  taken 
in  almost  every  conceivable  manner — first,  by  wagon  as  far  as 
was  practicable,  then  by  sleighs  drawn  by  horses  across  White 
Pass,  and  finally  by  pack  horses,  pack  men,  and  dog  teams. 
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All  'the  material  was  delivered  at  the  head  of  Lake  Bennett  on 
April  22,  and  frojn  this  point  to  the  lower  end  of  Tagish  Lake 
another  contract  was  made  at  9  cents  per  pound  for  transpor- 
tation by  means  of  horse  sleighs.  The  six  sleighs  brought 
from  Seattle,  belonging  to  the  Geological  Survey,  were  also 
brought  into  requisition  here.  These  sleighs  carried  a  load  of 
about  360  pounds,  and  were  drawn  by  hand  or  propelled  by 
the  wind  when  favorable.  Open  water  was  encountered  in 
Sixmile  River,  between  Tagish  Lake  and  Marsh  Lake,  and  the 
six  canoes  were  here  used  for  the  first  time.  Marsh  Lake  was 
reached  on  April  28,  and  the  parties  went  into  camp  to  await 
the  breaking  up  of  the  ice,  as  it  was  no  longer  sufficiently 
strong  to  admit  of  safe  passage  by  means  of  sleighs.  A  delay 
of  a  month  resulted  here,  during  which  time  an  easy  route  was 
found  and  the  journey  was  made  to  Teslin  (or  Hootalinqua) 
River,  down  which  it  was  reported  that  parties  had  already 
proceeded  to  the  Yulton.  A  trail  to  Lake  Atlin  was  also  sur- 
veyed, as  well  as  a  portion  of  the  lake.  Surveys  were  also 
made  of  Lake  Bennett,  and  of  Tagish  and  Marsh  lakes,  and  a 
stadia  line  was  run  from  the  head  of  Lake  Bennett  to  Crater 
Lake,  which  is  just  below  the  summit  of  Chilkoot  Pass. 
The  temperature  at  this  camp  ranged  from  28^  F.  in  the 
morning  to  about  57°  at  noon.  Mosquitoes  were  plentiful  and 
troublesome. 

On  May  28  the  journey  was  continued  in  the  boats,  the  only 
interruption  encountered  being  at  Miles  Canyon  and  White 
Horse  Rapids,  where  the  outfit,  with  the  exception  of  a  large 
boat  which  had  been  built  at  Mai-sh  Lake,  was  transported  on 
a  tramway.  The  large  boat  was  sent  through  successfully 
under  the  direction  of  a  pilot.  The  mouth  of  the  White  River 
was  reached  June  5,  where  the  Peters  party  stopped  to  make 
preparations  for  its  ascent.  Mr.  Barnard  continued  on  with  his 
outfit  of  six  men  and  arrived  at  his  destination  at  Fortymile 
Creek  two  days  later. 

The  area  to  be  surveyed  by  Mr.  Barnard's  party  was  the 
Fortymile  quadrangle,  immediately  west  of  the  international 
boundary,  lying  between  latitudes  64°  and  65°,  and  compris- 
ing 2,069  square  miles.    A  base  already  existed  in  this  locality, 
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the  results  of  the  astronomic  and  triangulation  work  executed' 
by  the  United  States  Coast  and  Geodetic  Survey  in  connection 
with  the  establishment  of  the  one  hundred  and  forty-first 
meridian — the  international  boundary.  Thus  it  was  possible 
to  commence  plane-table  work  with  three  or  four  points  well 
located,  all,  however,  being  outside  of  the  limits  of  the  quad- 
rangle and  in  Canadian  territory.  An  uncertainty  existed  as  to 
the  exact  elevation  above  sea  level  of  any  point  in  the  vicinity 
which  could  be  used  as  a  vertical  basis  for  the  contours;  but 
an  estimate  had  been  made  by  the  United  States  Coast  and 
Geodetic  Survey  officials,  which  gave  an  approximate  eleva- 
tion of  575  feet  above  sea  level  for  the  point  of  the  transit 
house  at  Camp  Davidson,  on  the  Yukon,  at  the  international 
boundary.  The  only  other  alternative  to  accepting  this  ele- 
vation was  to  attempt  to  determine  an  initial  elevation  by 
means  of  synchronous  readings  on  cistern  barometers  at  sea 
level  and  in  the  locality  under  survey;  but  this  did  not  seem 
to  be  practicable  on  account  of  the  decided  barometric  gra- 
dients existing  between  the  ocean  and  the  interior  valleys  of 
Alaska. 

The  party  completed  its  work  on  September  15,  proceeded 
down  the  Yukon  in  a  river  steamer,  arrived  at  St.  Michael  on 
September  25,  and  at  Seattle  on  October  5. 

Survey  of  Sushitna  River. 

The  party  engaged  in  the  survey  of  the  Sushitna  River  was 
under  the  direction  of  Mr.  G.  H.  Eldridge,  geologist,  and  was 
accompanied  by  Mr.  Robert  Muldrow,  topographer.  In  addi- 
tion there  were  five  camp  hands.  This  party  landed  from  the 
U.  S.  S.  Wheeling  J  at  Tyonek,  on  April  27.  The  route  traveled, 
with  dates,  is  indicated  below: 

May  4  to  8^  from  Tyonek  to  mouth  of  Sushitna  River,  along  west  shore  of  Cook 
Inlet,  a  distance  of  35  miles. 

May  20  to  25,  from  month  of  Sushitna  River  to  mouth  of  Yentna  River,  a  distance 
of  21  miles. 

May  25  to  June  27,  from  month  of  Yentna  River  to  forks  of  Sushitna  River,  a  dis- 
tance of  61  miles. 

June  27  to  July  25,  from  forks  of  Sushitna  to  mouth  of  Indian  Creek,  a  distance  of 
37  miles. 

July  25  to  August  17,  from  mouth  of  Indian  Creek  to  head  of  Indiau  Creek,  a  distance 
of  20  miles. 
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'  Augoat  17  to  Aagust  20,  from  head  of  Indian  Creek  to  head  of  Chulitna  River,  a 

distance  of  27  miles. 
Angust  20  to  August  28,  from  head  of  Chulitpa  to  point  on  a  tributary  of  Tanana,  a 

distance  of  62  miles. 
Angust  28  to  September  2,  traveling  back  to  mouth  of  Indian  Creek. 
September  2  to  September  9,  from  mouth  of  Indian  Creek  to  Tyonek. 
September  25  to  October  1,  from  Tyonek  to  Juneau,  by  steamer  Dora, 
October  1  to  October  9,  from  Juneau  to  Seattle,  by  steamer  Alki. 

From  Tyonek  to  the  mouth  of  Indian  Creek  transportation 
was  had  bv  means  of  small  boats,  and  from  the  mouth  of 
Indian  Creek  across  the  country  to  the  end  of  the  trip  by 
packing  on  foot,  a  distance  of  109  miles,  double  trips  being 
made  over  the  first  20  miles. 

A  stadia  line  was  run  from  Tyonek  to  the  mouth  of  Indian 
Creek — 154  miles — elevations  being  determined  by  vertical 
angles  and  directions  by  compass  readings  with  transit.  A 
plane-table  sketch  was  also  carried  along,  and  latitudes  were 
determined  at  intervals  of  25  miles.  From  the  mouth  of  Indian 
Creek  to  the  head  of  Indian  Creek  there  was  a  plane-table 
survey,  and  from  the  head  of  Indian  Creek  to  the  end  of  the 
trip  a  prismatic  compass  line  was  run  with  estimated  distances. 

From  the  above  it  appears  that  a  linear  survey  of  263  miles 
was  made. 

Survey  of  Yentna,  Skwentna,  Kuakokwim,  Kanektok,  Togiak,  Egouahik,  and   Naknek  rivers 

and  Naknek  Lfake  to  Katmai. 

The  party  detailed  for  the  survey  above  mentioned  was 
under  the  direction  of  Mr.  J.  E.  Spurr,  geologist,  with  Mr. 
W.  S.  Post  as  topographer.  The  force  of  the  party  varied  from 
seven  to  four  men.  The  itinerarj'  was  identical  with  that  of 
the  Eldridge  party  until  the  mouth  of  the  Yentna  River  was 
reached.  Afterwards  the  routes  traveled,  with  corresponding 
dates,  were  as  follows: 

May  25  to  June  1,  from  mouth  of  Yentna  to  mouth  of  Skwenfcna  River,  a  diBtance  of 

43  miles. 
June  1  to  July  4,  from  mouth  of  Skwentna  to  beginning  of  portage,  a  distance  of  65 

miles. 
July  4  to  July  23,  portage  and  canoes  from  Cook  Inlet  drainage  to  Kuskokwim 

drainage,  across  Tordrillo  Range,  4,400  feet  above  sea  level,  a  distance  of  25 

miles. 
July  23  to  July  29,  down  Kuskokwim  River  to  East  Fork  of  Kuskokwim,  a  distance 

of  107  miles. 
Continuing  down  Kuskokwim  River,  Bethel  Mission,  at  the  mouth  of  Kuskokwim, 

was  reached  August  10,  a  distance  of  491  miles  from  the  mouth  of  the  East  Fork. 
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Angnst  19  to  August  25,  along  coast  of  Bering  Sea  to  Kwinhagamiit,  a  distance  of 
93  miles. 

Aognst  26  to  September  10,  Kwinhagamnt  to  head  of  Kanektok  River,  a  distance  of 
102  miles. 

September  11  to  $epteml>er  17,  firom  Kanektok  River  to  Togiak  Lake,  a  distance  of 
20  miles. 

September  18  to  19,  from  Togiak  Lake  to  Togiak  trading  station  on  Togiak  Bay,  a 
distance  of  65  miles. 

September  20  to  27,  from  Togiak  to  Nashagak  trading  station,  by  way  of  the  Egou- 
shik  River,  a  distance  of  156  mile8. 

September  28  to  October  10,  Nushagak  to  Kaknek,  a  distance  of  79  miles. 

October  10  to  13,  Naknek  to  Savonoski,  by  way  of  Kaknek  River  and  Lake,  a  dis- 
tance of  74  miles. 

October  14  to  17,  Savonoski  to  Katmai,  a  distance  of  52  miles. 

At  Katmai  the  survey  was  discontinued. 

On  October  31  passage  was  taken  on  the  steamer  Dora  for 
Seattle,  which  was  reached  November  15. 

The  total  distance  traversed  was  1,372  miles,  which  included 
about  100  miles  of  portage,  the  remaining  distance  traveled 
being  chiefly  by  canoe. 

The  topographic  survey  was  canied  forward  at  first  by 
stadia,  and  afterwards  by  plane-table  sketching,  in  connection 
with  which  distances  were  obtained  at  various  times  by  stadia, 
pacing,  resection,  and  estimation,  and,  in  descending  streams, 
by  timing  the  current  and  paddling,  the  whole  being  governed 
by  latitude  checks.  Observations  for  latitude,  as  well  as  for 
time  and  azimuth,  were  taken  nearly  every  day. 

In  addition  to  the  work  above  described,  part  of  the  expe- 
dition crossed  from  the  Kuskokwim  near  Bethel  Mission  to  the 
Yukon,  and  Mr.  Hinckley,  who  was  in  charge,  made  a  rough 
survey  of  this  route,  the  first  in  existence. 

Survey  of  VS^hite  and  Tanana  Rivera. 

The  party  detailed  for  the  above-mentioned  survey  was 
under  the  direction  of  Mr.  W.  J.  Peters,  topographer,  and  was 
accompanied  by  Mr.  Alfi*ed  H.  Brooks,  assistant  geologist. 
In  addition  there  were  four  camp  hands.  The  routes  traveled, 
with  dates,  were  as  follows : 

June  8,  commenced  ascent  of  White  River  from  its  Junction  with  Yukon. 
July  10,  reached  Snag  Kiver,  85  miles  from  mouth  of  White  River. 
July  19,  reached  point  on  Snag  River  66  miles  from  its  mouth. 
July  23,  commenced  portage  of  3  miles  between  Snag  River  and  Mirror  Creek. 
July  27,  started  down  Mirror  Creek,  and  August  3  reached  the  Tanana  River,  a  dis- 
tance of  60  miles. 
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Aagiist  5|  started  down  Tanana  River,  and  September  1  reached  Weare,  a4>  Junction 
of  Tanana  and  Yakon  rivers,  a  distance  of  560  miles.     Here  the  surveys  stopped. 
September  5,  left  Weare. 
September  10,  reached  St.  Michael. 
September  25,  left  St.  Michael. 
October  6,  arrived  at  Seattle,  Washington. 

Transportation  was  had  by  canoes  and  packing,  from  the 
Yukon  River  at  the  mouth  of  the  White  to  the  Yukon  River 
at  the  mouth  of  the  Tanana.  The  remaining  portion  of  the 
journey  to  Seattle  was  made  by  river  and  ocean  steamer. 

The  piethods  of  survey  were  as  follows:  A  plane-table 
traverse  from  mouth  of  White  River  to  the  intersection  of 
Mantasta  trail  with  Tanana  River,  distances  being  obtained 
by  triangulation  from  several  short  bases;  a  stadia  line  from 
Mantasta  trail  to  foot  of  Bates  Rapids;  a  traverse,  depending 
on  the  estimate  of  current  of  Tanana  River  for  distances  and 
for  direction  on  prismatic  compass  bearings,  from  the  foot  of 
Bates  Rapids  to  the  mouth  of  Tanana  River.  The  total  sur- 
vey as  above  was  774  miles.  Observations  for  latitude  were 
obtained  whenever  weather  and  other  circumstances  permitted, 
the  total  number  being  12. 

Further  details  relating  to  work  in  Alaska  may  be  found  in  a 
special  advance  publication — Maps  and  Descriptions  of  Routes 
of  Exploration  in  Alaska  in  1898 — a  report  prepared  in  accord- 
ance with  Public  Resolution  No.  25  of  the  Fifty-fifth  Con- 
gress, third  session.  The  complete  report,  with  technical  details 
and  discussion,  will  appear  as  Part  VII  of  this  Annual  Report. 

OFFICE   WORK. 

The  office  work  of  the  Topographic  Branch  consisted,  as 
heretofore,  in  the  computation  of  field  observations  by  the 
triangulation  division,  and  the  preparation  of  the  final  draw- 
ings of  topographic  maps,  the  adjustment  of  the  results  of 
spirit  leveling,  the  tabulation  of  bench  marks,  and  the  writing 
of  the  notes  relating  to  public-land  surveys,  including  the 
drawing  of  the  necessary  plats,  by  the  topographic  division. 

The  table  herewitli  shows  the  atlas  sheets,  numbering  65, 
which  were  completed  and  submitted  for  engraving  during  the 
year. 
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Topographic  Mheeti  completed  in  office  during  1896-99. 


Stete  and  sheet. 


Alabama : 

Annlston  (reennrey)  — 

FoH  Payoe  (reflarrey) . 
Arkansas : 

Winslow 

Califomia : 

San  Luis  Rey , 

San  Jacinto 

Elsinore 

Colorado : 

Engineer  Mountain 

Rico  Special  (resurvey) 
Indian  Territory : 

Addington 

Ardmore 

Atoka 

Eagletown 

Muscogee 

Rush  Springs «. 

Seven  Derils 

Stonewall 

Tahleqnah 

Tishomingo 

Turkey  Trail 

Tuskahoma 

Winding  Stairs 

Indian  Territory-Texas : 

Denison 

Iowa: 

Iowa  City  (revision)  ... 

Tipton  (revision) 

Davenport  (revision) . . . 
Iowa- Wisconsin : 

Elkader 

Kansas : 

Lakin 

Syracuse  

Maryland  : 

Flintstone 

Grantsville 

Accident 

Pawpaw 


Seale. 

Contour 
intervsL 

JW<. 

1:125000 

60 

1:125000 

50 

1:125000 

50 

1:125000 

100 

1:125000 

100 

1:125000 

1 

100 

1:62500 

100 

1:23600 

50 

1:125000 

50 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

60 

1:125000 

50 

1:125000 

50 

1:125000 

50 

1 

'    1:125000 

20 

1:125000 

20 

1:125000 

20 

1:125000 

20 

1:125000 

20 

1:125000 

20 

1:62500 

20 

1:62500 

20 

1:62500 

20 

1:62500 

20 
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Topographic  sheets  completed  in  office  during  1896-99 — GontiQjied. 


state  and  aheet. 


Michigan : 

Iron  Mountain 

Minnesota; 

Vermilion  Iron  Range  (4  sheets) 
Missouri : 

Bonne  Terre  (revision) 

Missouri-Illinois : 

OTaUon 

Montana : 

Helena  Special  (resurvey) 

Montana-Idaho : 

Hamilton 

Nebraska : 

Paxton 

New  York : 

Schoharie 

Can^joharie 

Little  Falls 

Wilmart 

Schuylerville 

Baldwinsville 

Fnlton 

Oswego 

Macedon 

Watkins 

Dryden 

Silver  Creek 

Westfield 

Dunkirk 

Cherry  Creek 

Canada  Lakes 

Ohio: 

Ironton 

Ohio-Kentucky : 

East  Cincinnati 

West  Cincinnati 

Oregon : 

PortOrford 

South  Dakota : 

Spearfish  (resurvey ) 

South  Dakota-Nebraska : 

Elk  Point 


Scale. 


1:62500 

1:62500 

1:125000 

1:125000 

1:62500 

1:125000 

1:125000 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


62500 
62500 
62500 
62500 
62500 
62500 
62500 
62600 
62500 
62500 
62500 
62500 
62500 
62500 
62500 
62500 


1:62500 


Cent  oar 
interv'al. 


1:62500 

20 

1:62500 

20 

1:125000 

100 

1:62500 

50 

1:125000 

20 

FeeL 
20 

20 

50 

50 

50 

100 

20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
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Topographic  sheets  completed  in  office  during  1898-99 — ^Gontinued. 


state  and  sheet. 


Waahington : 

Spokane 

WftterTille 

Snoqnalmie 

Wyoming : 

Bald  Mountain 


Scale. 


1:125000 
1 : 125000 
1:125000 

1:125000 


Contour 
interval. 


Feet, 
100 
100 
100 

100 


Mr.  S.  S.  Gannett,  as  heretofore,  had  charge  of  all  office 
computation.  The  results  of  this  work  are  summarized  and 
published  in  the  Appendix,  as  is  also  a  list  of  the  permanent 
bench  marks  established  by  spirit  levehng. 

Mr.  S.  A.  Aplin,  custodian  of  instruments,  was  placed  in 
charge  of  the  purchase  and  repair  of  instruments,  thus  relieving 
Mr.  Douglas  of  that  work.  The  repair  work  for  the  year  was 
done  by  private  instrument  makers  at  hour  labor,  Mr.  G.  N. 
Saegmiiller,  of  Washington,  D.  C,  and  Messrs.  W.  &  L.  E. 
Gurley,  of  New  York,  being  the  principal  contractors.  The 
instruments  have  been  generally  overhauled,  particularly  the 
telescopic  alidades,  to  which  some  improvements  in  the  tele- 
scopes have  been  made,  to  make  them  conform  to  the  methods 
now  in  use.  Two  transits,  two  telescopic  alidades  of  special 
design,  and  two  stenometers — ^instruments  of  special  design 
for  measuring  small  angles  micrometrically — were  constructed 
for  the  use  of  parties  sent  to  Alaska. 

Mr.  Aplin  was  also  in  charge  of  the  topographic  records 
during  the  year,  and  was  assisted  by  Mr.  Joseph  W.  Kreuttner 
in  the  continuation  of  the  cataloguing  and  systematic  arrange- 
ments of  these  records.  During  the  year  about  600  notebooks, 
including  triangulation,  topographic,  and  level  records,  and  250 
miscellaneous  maps  and  plane-table  sheets,  representing  the 
results  of  the  previous  season's  work,  were  cross-indexed  and 
filed.  The  arrangement  of  the  envelopes  containing  miscella- 
neous matter  pertaining  to  each  atlas  sheet  was  continued,  but 
has  not  yet  been  completed.  There  are  on  hand  about  1,000 
notebooks,  sketch  sheets,  and  miscellaneous  maps,  recently 
turned  in,  which  remain  to  be  catalogued  and  filed. 
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Miss  Mary  H.  Corbett,  Miss  Mary  Mitchell,  and  Miss  Helen 
Fields  performed  the  necessary  stenographic  and  typewriting 
work. 

GEOGRAPHY   AND  FORESTRY. 
GEOGRAPHY. 

Mr.  Henry  Gannett,  geographer  of  the  Survey,  continued 
in  charge  of  the  revision  of  the  large  map  of  the  United  States, 
and  also  gave  consideration  to  such  geographic  matters  as  were 
referred  to  him. 

The  third  edition  of  the  Dictionary  of  Altitudes,  which  had 
been  commenced  at  the  date  of  the  last  annual  report,  was 
completed  and  read  in  proof,  and  will  shortly  be  issued  as 
Bulletin  No.  160 — a  volume  of  nearly  800  pages. 

A  second  physiographic  folio,  embracing  ten  sheets,  repre- 
senting as  many  types  of  topography,  was  prepared,  and  is 
now  in  process  of  publication. 

A  physiographic  folio  relating  to  the  State  of  Texas,  pre- 
pared by  Mr.  Robert  T.  Hill,  is  now  in  process  of  publication. 

A  Gazetteer  of  Utah  has  been  commenced  and  is  well 
advanced  toward  completion. 

FORBSTRT. 

The  forestry  work  is  divisible  into  the  examination  of  forest 
reserves,  the  collection  of  statistics  of  standing  timber,  and 
the  classification  of  lands. 

The  Flathead  Reserve,  Montana,  was  examined  by  Mr.  H.  B. 
Ayres,  and  a  report  upon  it  was  prepared. 

The  Idaho  portion  of  the  Bitterroot  Reserve  was  examined 
by  Mr.  Leiberg,  and  a  report  was  made  upon  the  whole  of  this 
large  and  important  reserve,  the  Montana  portion  having  been 
examined  by  Mr.  Leiberg  during  the  previous  year. 

Work  was  commenced  in  the  Mount  Rainier  Reserve  of 
Washington  by  Messrs.  F.  G.  Plummer  and  John  Russell,  and 
about  1,500  square  miles  were  completed,  including  most  of 
the  northern  portion  of  the  area.  As  this  reserve  contains  a 
large  amount  of  valuable  timber,  it  has  been  considered  desira- 
ble to  have  the  examination  made  in  greater  detail  than  in  the 
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more  lightly  timbered  reserves  in  the  Rocky  Mountain  country. 
A  preliminary  report  upon  the  area  examined  was  made. 

Work  was  commenced  by  Mr.  Theodore  Rixon  and  Mr. 
Arthur  Dodwell  in  the  Olympic  Reserve  of  Washington,  and 
some  500  square  miles  were  examined  in  the  southeastern  part 
of  that  reserve.  This,  like  the  Mount  Rainier  Reserve,  con- 
tains dense  and  valuable  forests,  warranting  a  thorough  exami- 
nation.    A  preliminary  report  upon  this  work  was  prepared. 

The  Pikes  Peak,  Plum  Creek,  and  South  Platte  reserves  of 
Colorado  were  examined  by  Mr.  John  G.  Jack,  and  reports 
were  submitted  by  him  upon  these  areas. 

The  White  River  and  Battlement  Mesa  reserves,  in  western 
Colorado,  were  examined  by  Mr.  George  B.  Sudworth,  and 
reports  upon  them  Avere  submitted. 

During  the  last  winter  Mr.  Fred.  G.  Plummer  was  engaged 
in  the  collection  of  data  for  the  classification  of  lands  in  west- 
em  Washington,  and  of  statistics  of  standing  timber  on  cut 
and  burned  areas.  This  work  was  completed,  and  in  Part  V  of 
this  report,  relating  to  forestry,  there  is  presented  a  complete 
classification  of  the  lands  of  the  State,  together  with  a  close 
and  somewhat  detailed  estimate  of  the  standing  timber,  under 
the  Washington  lumbering  practice. 

During  the  last  winter  Mr.  A.  J.  Johnson  was  employed  for 
the  collection  of  similar  data  regarding  the  lands  and  timber  of 
Oregon,  and  made  good  progress  in  this  work,  although  it  is  by 
no  means  completed. 

Since  the  completion  of  his  report  upon  the  Flathead  Reserve, 
Mr.  H.  B.  Ayres  has  been  employed,  in  cooperation  with  the 
Division  of  Forestry  of  the  Department  of  Agriculture,  in  the 
collection  of  data  of  land  classification  and  the  stand  of  timber 
in  the  States  of  Minnesota,  Wisconsin,  and  Michigan.  The 
work  has  made  good  progress,  although  it  is  not  yet  completed. 

The  preparation  of  land-classification  sheets  was  commenced. 
Those  of  the  Seattle  and  Tacoma  quadrangles  are  now  in 
process  of  publication,  and  those  of  the  Spokane  and  Mount 
Stuart  quadrangles,  of  Washington,  and  of  the  Roseburg  and 
Coos  Bay  quadrangles,  of  Oregon,  have  been  completed  and 
are  ready  for  the  engraver.    Besides  these,  the  forestry  portions 
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of  numerous  other  sheets  were  completed,  and  these  sheets 
await  only  the  addition  of  data  concerning  arable  and  pasture 
lands. 

PUBLICATION  BRANCH. 
DIVISION   OF   ILLUSTRATIONS. 

Upon  the  resignation  of  Mr.  De  Lancey  W*  GriW)  J^^ly  16, 
the  Division  of  Illustrations  was  placed  in  charge  of  Mr.  John  L. 
Ridgway,  who  was  assisted  throughout  the  year  by  Messrs. 
H.  Chadwick  Hunter,  H.  Hobart  Nichols,  D.  W.  Cronin,  F.  W. 
von  Dachenhausen,  J.  H.  Pellen,  and  George  T.  Sabourin,  clerk, 
and,  for  a  part  of  the  year,  by  Mr.  Williams  Welch.  Dr;  J.  C. 
McConnell,  Miss  Frances  Wieser,  Mr.  A.  H.  Baldwin,  and 
Mrs.  Mary  M.  Leighter  were  employed  temporarily  at  different 
times. 

Drawings  to  be  used  as  illustrations  for  Parts  I  to  VI  of 
the  Nineteenth  Annual  Report,  8  monographs,  4  bulletins,  11 
water-supply  papers,  and  2  folios,  wer^  transmitted  to  the 
Public  Printer.  These  drawings  numbered  3,017,  as  follows: 
Geologic  landscapes,  46;  diagrams  and  sections,  438;  paleon- 
tologic  drawings,  1,193;  maps  prepared  for  reproduction,  167; 
photographs  •  prepared  for  reproduction,  646 ;  miscellaneous 
drawings,  527.  The  processes  selected  for  the  reproduction 
of  the  above  illustrations,  with  the  total  number  reproduced 
by  each,  were  as  follows:  Lithography,  18;  photolithography, 
4;  chromolithography,  206;  photogelatin,  64;  half-tone,  845; 
photoengraving,  792. 

Proofs  to  the  number  of  1,965  were  received  in  the  division 
during  the  year.  All  illustrations  by  the  lithographic  and 
photogelatin  processes  were  examined  after  they  were  delivered 
at  the  Government  Printing  Office. 

PHOTOGRAPHIC   LABORATORY. 

The  photographic  work  was,  as  in  previous  years,  in  charge* 
of  Mr.  J.  K.  Hillers,  who  was  assisted  by  Messrs.  C.  C.  Jones, 
John  Erbach,  Charles  A.  Ross,  Nelson  H.  Kent,  and  Edgar 
M.  Bane.  A  number  of  improvements  were  made  in  the 
laboratory  during  the  year.     The  facilities  for  printing  were 
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enlarged,  a  new  dark  room  was  constructed,  two  new  cameras 
were  added,  and  the  general  efficiency  of  the  force  employed 
as  well  as  the  quality  of  the  work  was  improved. 

Following  is  a  tabular  statement  of  the  work  done  in  the 
laboratory  during  the  year : 

Photographic  negatives^  printSy  slides^  etc.j  made  during  1696-99. 


Hontli. 


1898. 

July 

August 

September  ... 

October 

November.... 
December . . . . 

1889. 

January  

February 

March 

April 

May 

June 

Total  .. 


Negatives  made. 


Wet. 


12S 
39 

183 
88 
29 

123 

80 

62 

132 

166 

101 

64 


1,170 


Dry. 


72 
265 

628 
564 
985 
664 

476 
786 
144 
108 
72 
31 


4,736 


Total. 


195 
294 
791 
662 
1,014 
787 

556 
798 
276 
274 
173 
95 


5,905 


PriDts. 


375 

727 

877 

1,243 

2,120 

2,134 

1,518 
775 
3,606 
1,552 
1,531 
1,771 


18,229 


Slides. 


16 

18 

30 

176 

33 

109 

179 

2 


Printo 
mounted. 


142 
2 


563 


2 

3 

216 

18 
49 


38 
25 


495 


Sizes  of  negatives  and  prints  made  during  1696-99, 


Siie. 


28  by  34  inches 
22  by  28  inches 
20  by  24  inches 
14  by  17  inches 
11  by  14  inches 
8  by  10  inches . 
6  by  8  inches.. 
5  by  7  inches  . . 
4  by  5  inches  . . 

Total.... 


NegatiTee. 


157 

70 

233 

111 

206 

231 

171 

1,651 

3.126 


Prints. 


641 

321 

1,461 

481 

822 

582 

928 

5,058 

7,934 


5, 856       18, 228 
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EDITORIAL  DIVISION. 


TEXTUAL  PUBUCATIONS. 


Mr.  Philip  C.  Wannan  remained  in  charge  of  this  section. 
He  was  assisted  throughout  the  year  by  Mr.  George  M.  Wood, 
and  by  Mr.  Frank  R.  Rutter  until  May  25,  when,  on  request 
of  the  Secretary  of  Agriculture,  Dr.  Rutter  was  transferred  to 
that  Department  Late  in  the  year  Miss  M.  G.  Wilmarth  and 
Mr.  L.  F.  Schmeckebier  were  assigned  to  the  editorial  work. 

As  during  previous  years  the  work  progressed  in  a  highly 

satisfactory  manner,  and  at  the  close  of  the  fiscal  year  was 

well  in  hand.     Following  are  lists  of  the  manuscripts  prepared 

for  the  printer  and  of  the  proofs  read  and  corrected  during  the 

year: 

ManuacripU  edited  during  the  year  1898-99. 


Pablioation. 


Nineteenth  Annual  Report  (iu  part). 
Twentieth  Annual  Report  (in  part) 

Monograph  XXXIII 

Monograph  XXXVI 

Monograph  XXXVII 

Monograph  XXXVm 

Bulletin  No.  156 


Paeea  (lun- 
ally  type- 
written). 


Bulletin  No.  157 

Bulletin  No.  158 

Bulletin  No.  159 

Bulletin  No.  160 

Bulletin  No.  161 

Water-Supply  Paper  No.  17 

Water-Supply  Paper  No.  18 

Water-Supply  Paper  No.  19 

Water  Supply  Paper  No.  20 

Water-Supply  Paper  No.  21 

Water-Supply  Paper  No.  22 

Water-Supply  Paper  No.  23 

Water-Supply  Paper  No.  24 

Water-Supply  Paper  No.  26 

Water-Supply  Paper  No.  26  ... . 

Water-Supply  Paper  No.  27 

Water-Supply  Paper  No.  28 


4,782 

1,063 

1,419 

768 

848 

1,169 

289 

265 

250 

240 

1,791 

94 

193 

182 

130 

185 

169 

252 

89 

170 

166 

165 

243 

208 
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MantiscripU  edited  during  the  year  1896-99 — Gontinaed. 


Publication. 


Water.Sappl7PaperN0.29 

Water-Snpply  Paper  No.  30 

Geolojiric  folio  No.  44 

Geologic  folio  No.  46 

Geologic  folio  No.  46 

Geologic  folio  No.  47 

Geologic  folio  No.  48 

Geologic  folio  No.  49 

Geologic  folio  No.  50 

Geologic  folio  No.  51 

Geologic  folio  No.  52 

Geologic  folio  No.  53 

Physiographic  folio  No.2 

Alaska  report  (Pablic  Resolution  No.  25, 65th  Congress,  3d  session) 
Senate  Docoment  No.  116, 55th  Congress,  3d  session 

Total  namber  of  mannscript  pages  edited 


PaceB  (asu- 
•lly  type- 
written. 


171 

165 
22 
81 
42 
32 
62 
47 

100 
60 
59 
44 
40 

227 
46 


16,323 


Proof  sheets  read  and  corrected  during  the  year  1898''99. 


Nineteenth  Annual  Report  (in  part) 
Twentieth  Annual  Report  (in  part) 

Monograph  XXXI 

Monograph  XXXII,  Part  II 

Monograph  XXXIII 

Monograph  XXXIV 

Monograph  XXXV 

Monograph  XXXVI 

Monograph  XXXVII 

Monograph  XXXVni 

Bulletin  No.  156 

BuUetin  No.  160 

BnUetin  No.  161 

Water- Supply  Paper  No.  17 

Water-Supply  Paper  No.  18 

Water-supply  Paper  No.  19 

Water-Supply  Paper  No.  20 
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Proof  sheets  read  and  corrected  during  the  year  1898-99 — Contiuaed. 


Publication. 


Water-Supply  Paper  No.  21 

Water-Supply  Paper  No.  22 

Water-Supply  Paper  No.  23 

Water-Supply  Paper  No.  24 

Water-Supply  Paper  No.  25 

Water-Supply  Paper  No.  26 

Water-Supply  Paper  No.  27 

Water-Supply  Paper  No.  28 

Water-Supply  Paper  No.  29 

Geologic  folio  No.  44 

Geologic  folio  No.  45 

Geologic  folio  No.  46 

Geologic  folio  No.  47 

Geologic  folio  No.  48 

Geologic  folio  No.  49 i 

Geologic  folio  No.  50 

Geologic  folio  No.  51 

Alaska  report  (Public  Resolution  No.   25,  55th  Congress,   3d 

session) - 

Senate  Document  No.  116,  65th  Congress,  3d  session 

Total  number  of  printed  pages 


Final 
printed 
pages. 


82 

100 

62 

99 

100 

64 

100 

100 

85 

6 

7 

4 

4 

6 

4 

8 

6 

138 
46 


11,316 


The  publications  in  the  last  table  number  34.  Some  are 
small,  some  large;  their  average  is  319  pages. 

The  Survey  publications  are  carefully  indexed,  usually  by 
the  editorial  corps,  and  this  branch  of  the  work  requires  much 
time  and  labor.  Occasionally  an  author  furnishes  a  satisfac- 
tory index,  but  such  instances  are  rare.  An  index,  even  to  a 
large  volume,  is  so  unpretentious  and  inconspicuous  that  the 
labor  necessary  to  its  preparation  is  seldom  realized  or  appre- 
ciated. Neither  the  disappointment  of  a  reader  whose  time 
and  patience  have  been  spent  with  a  poor  index,  nor  the  grati- 
tude of  one  whose  researches  have  been  facilitated  by  a  good 
index,  is  likely  to  find  expression.  It  is  believed  that  the 
indexes  to  the  Survey  publications  are,  as  a  rule,  good.  The 
credit  for  their  excellence  is  due,  Mr.  Warman  reports,  largely 
to  his  associate,  Mr.  Wood,  who  has  made  most  of  them,  and 
who  has  for  many  years  faithfully  cooperated  in  all  branches 
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of  the  work.     The  following  table  shows  that  there  have  been 
indexed  during  the  year  7,627  printed  pages: 

Indexes  prepared  during  the  year  1898-^99. 


Publication. 


Nineteenth  Annual  Report,  Part  I 

Nineteenth  Annual  Report,  Part  II 

Nineteenth  Annoal  Report,  Part  III 

Nineteenth  Annual  Report,  Part  IV ^ 

Nineteenth  Annual  Report,  Part  V 

Monograph  XXXI •. 

Monograph  XXXII,  Part  II 

Monograph  XXXIII 

Monograph  XXXIV 

Monograph  XXXVII 

Monograph  XXXVIII 

BuUetin  No.  161 

Water-Snpply  Paper  No.  17 

Water-Supply  Paper  No.  18 

Water-supply  Paper  No.  19 

Water-Supply  Paper  No. 20 

Water-Supply  Paper  No.  21 

Water-supply  Paper  No.  22 

Water-Supply  Paper  No.  23 

Water-Supply  Papers  Nob.  24-25  (Joint  index) 

Water-Supply  Paper  No.  26 

Water-Supply  Papers  Nos.  27-28  (Joint  index) 

Total  number  of  pages  indexed 


Pages 
indexed. 


408 

946 

767 

785 

387 

256 

882 

394 

489 

456 

797 

29 

94 

91 

58 

96 

79 

98 

60 

198 

61 

196 


7, 627 


The  work  of  this  section  of  the  Editorial  Division  necessarily 
accords  closely  with  the  literary  output  of  the  Survey.  Both 
have  increased  greatly  during  the  last  five  years.  The  increase 
of  work  during  this  period,  and  the  increase  of  the  total  for  the 
last  five  years  as  compared  with  the  total  for  the  five  preceding 
years,  are  shown  in  the  table  following,  which  has  been  com- 
piled from  the  annual  reports  of  the  editor. 
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Manuscript  edited  and  proof  read  each  year  since  1889-90. 


Fiscal  year  1889-90 

Fiscal  year  1890-91 

Fiscal  year  1891-92 

Fiscal  year  1892-93 

Fiscal  year  1893-94 

Total  for  period  1890-94 

Fiscal  year  1894-95 

Fiscal  year  1895-96 

Fiscal  year  1896-97 

Fiscal  year  1897-98 

Fiscal  year  1898-99 

Total  for  period  1895-99 


Manuscript 
edited. 


Paget. 

8,612 

7,198 

11, 079 

10, 172 

9,830 


Proof  read. 


46,891 


7,988 
12, 875 
13,361 
15,276 
16,323 


65,823 


Pages. 
4, 592 
6,011 
3,897 
4,547 
3,748 


22, 795 


4,652 
4,627 
7,446 
8,350 
11, 316 


36, 391 


Mr.  Warman  has  commenced  the  preparation  of  a  new  edi- 
tion of  Bulletin  No.  100.  This,  when  completed,  will  be  a 
catalogue  and  general  (not  detailed)  index  of  all  of  the  publica- 
tions of  the  Geological  Survey  from  its  organization  in  1879 


to  the  vear  1900. 


GBOLOGIG  MAPS. 


Mr.  Greorge  W.  Stose  continued  in  charge  of  this  section 
during  the  year.  In  this  capacity  he  critically  examined  the 
manuscript  maps,  geologic  sections,  and  illustrations  submitted 
by  geologists  for  publication  as  folios,  and  conferred  with  the 
authors  in  the  preparation  of  the  same  for  the  engraver.  He 
also  assisted  by  reading  a  few  folio  texts  and  proofs,  had 
supervision  of  all  proof  reading  of  maps,  and  selected  the 
colors  and  patterns  used  on  the  various  sheets.  Most  of  the 
proof  reading  was  done  by  Messrs.  0.  A.  Ljungstedt  and  H.  S. 
Selden.  Mr.  Selden  was  also  occupied  in  making  diagrams, 
maps,  and  other  drawings  for  the  office,  and  Mr.  Ljungstedt 
was  chiefly  engaged  in  drawing  structure  and  columnar  sec- 
tions for  the  folios,  for  which  work  he  has  become  specially 
qualified  by  his  studies  and  skill  in  detailed  drafting. 

The  descriptive  texts  were  edited  geologically  by  Mr.  Bailey 
Willis,  and  for  construction  and  expression  by  Mr.  P.  C. 
Warman. 
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During  the  year  nine  folios  were  transmitted  by  the  authors 
and  were  accepted  for  publication,  as  follows:  Colfax,  Cali- 
fornia; Charleston,  West  Virginia;  Huntington,  West  Virginia- 
Ohio-Kentucky;  Mother  Lode  District,  California;  Spanish 
Peaks,  Colorado;  Tintic,  Utah;  Uvalde,  Texas;  Washington, 
District  of  Columbia;  Walsenburg,  Colorado.  There  were 
completed  and  issued  eight  folios,  numbers  44  to  51,  inclusive. 
Following  is  a  complete  list  of  all  the  published  folios: 

Otologic  foUos  published. 


No. 

1 

K  ame  of  folio. 

Stote. 

Limiting  parallels. 

Area  in 
square 
mUes. 

Price 

in 
cents. 

25 

LiTingston 

Montana 

lioo-llio 

450^400 

3.354 

2 

Ringgold 

rGeorgia 

^TennAssee 

}                      850-850  30' 

340  30'-35o 

980 

25 

3 

PlAoenrille 

California.... 

120O  30'-121o 

380  30'-3»o 

932 

25 

4 

Kingston 

Tennessee.... 

84O30'-85o 

35030-300 

909 

25 

5 

Sacramento.... 

California... 

1210-121°  SO' 

38o30'-39o 

932 

25 

6 

Chattanooga. . . 

Tennessee 

850-85°  30* 

350-350  SO* 

975 

25 

7 

Pikes  Peak  (in- 
eluding  Crip- 
ple Creek). 

Colorado 

1050-1050  30^ 

380  30'-39o 

932 

25 

8 

Sewanee 

Tennessee .... 

850  30'-»Jo 

350-350  30' 

975 

25 

9 

Anthracite- 
Created  Botte. 

Colorado 

fVirginia 

106°  45'-107o  15' 

38C45'-390 

465 

50 

10 

Harpers  Perry. 

0 

1  West  Virginia 
[Maryland 

I                       770  30'-78o 

390-390  30' 

925 

25 

11 

JackMn 

California.... 
fVirginia 

1200  30'-121o 

380-380  30' 

938 

25 

12 

EatiUvlUa 

{Kentucky  .... 
[Tennessee 

I                       820  30'-83o 

360  30'-87o 

957 

25 

13 

^^'^"'"^"{'^'^.'z: 

J                        770-770  80' 

3«o_38O30' 

038 

25 

14 

^'•»"*"° (wlfrv'inU 

1                        790-790  30' 

38O-38O30' 

938 

25 

15 

Laseen  Peak . . .    California  .... 

1210-1220 

40O-41O 

3.634 

25 

16 

_       _^„             rTenneHsee . . . . 

Knoxville <„      ^„ 

jlNorth  Carolina 

\                      830  30'-84o 

35o30'-8«o 

969 

25 

17 

Maryaville 

California  .... 

1210  30'-122o 

390-39030' 

925 

25 

18  '  SmartsTille 

1 

California 

rAlaUama 

1210-1210  30' 
1 

390-390  30' 

925 

25 

10 

Stevenson 

<Georgia 

[Tennessee . . . . 

\                       850  30'-80o 

34O30'-35o 

960 

25 

20 

CleyeJand 

Tennessee .... 

84O30'-85o 

350-350  30' 

975 

25 

21 

PikeviUe 

Tennessee  — 

850-850  30' 

350  30'-36o 

909 

25 

22 

MoMlnnville.. 

Tennessee 

860  30'-80o 

350  30'-3eo 

9<ft 

25 

23 

Nominl 

^Maryland 

iVirglnia 

\                       700  30'-77o 

38O-38O30' 

938 

25 

24 

Three  Porks... 

Montana 

1110-1120 

450-400 

3,854 

50 

148 


REPORT   OF   THE   DIRECTOR. 


Otologic  folios  published — Continaed. 


Area  in  Price 

Ko. 

Nune  of  folio . 

State. 

Limiting  meridians. 

Limiting  parallels. 

square. 

in 

25 

miles. 

cents. 
25 

Loudon 

Tennessee .... 

840-840  dC 

350  S0'-3ao 

968 

26 

Pocahontas .... 

r  Virginia 

I  West  Virginia 

}                       810-81°  30' 

370  .370  80' 

950 

25 

1 

27     Morristown  ... 

Tennessee 

[Virginia 

830-83°  30' 
1 

300-360  80' 

963 

25 

28     Piedmont 

<  Maryland 

)                      790-790  30' 

390-390  80' 

926 

25 

1 

West  Virginia 

) 

29 

Nevada   City  ' 

Special : 

Nevada  City 

[1210  00'25"-1210  03'46" 

390  13'  60"-S9o  17'  16" 

11.65 

\ 

Graas  Valley 

California  .... 

1210  01'35"-1210  05'04" 

30O  10'  22"-39o  13'  60" 

12.09 

[50 

Banner  Hill. 

[1200  57'  05"-121o  00'  25" 

390  18'50"-890  17'16" 

11.65 

J 

30     Yellowstone 

1      National 

Park: 

Gallatin  ... 

1 

1 

Canyon 

Shoshone . . , 

•Wyoming 

1100-1110 

440-450 

3,412 

75 

Lake , 

31 

Pyramid  Peak  .    California 

1200-1200  30' 

380  30'-39o 

932 

25 

32 

,^  ,„               '^Virginia 

Franklin {^^^,  _,   . 

I  West  Virginia 

}                       790-790  30' 

38030-390 

932 

25 

33 

BricevUle Tennessee 

1 

840-840  30' 

360-360  30' 

963 

25 

84     Bnckliannon...    Weat  Virginia 

8OO-8O0  30' 

380  30'  390 

932 

25 

85  '  Gadsden Alabama 

860-860  30' 

340-340  30' 

986 

25 

36     Paeblo ,  Colorado 

1040  SO'-lO.'io 

380-38O  80' 

938 

50 

87     Downieville  . . .    California  *. . . . 

1200  30'-121o 

390  30'-40o 

919 

25 

88     Batte  Special.. 

Montana 

112o29'30"-n2O36'42" 

450  59'  28"-46o  02'  64" 

22.8 

50 

39     Tnickee California 

1200-1200  30' 

390-390  30' 

925 

25 

40 

"Wartbnrg ;  Tennessee 

840  30'-85o 

360-860  30' 

963 

25 

41 

Sonora '  nnHfftmiii. 

1200-1200  30' 

370  30'-38o 
290  30'-30o 

944 
1,035 

25 
23 

42 

Naeces 

Texas  

lOOO-lOQo  30' 

43     BidwellBar  ... 

1 

California.... 

1210-1210  30' 

39O30'-40o 

910 

25 

44 

x«,wdi C«z-jr 

I  West  Virginia 

}                         81o30'-82o 

370-3708O' 

050 

25 

45 

Boise 

Idaho 

II6O-II6030' 

43O30'-44o 
87O80'-38o 

864 
944 

25 
25 

46 

Kichmond 

Kentncky 

840-840  0' 

47 

London 

Keotnoky 

84O-84O30' 

870-3703O' 

050 

25 

48 

Tenmile    Dis- 
trict Special. 

Colorado 

106o08'-10«oi0'08" 

■ 

39o22'57"-89O30'26" 

62.2 

25 

49 

Roseburg 

Oregon 

I230-I2303O' 

430-4303O' 

871 

25 

50 

Hoi  yoke 

Massachnsettf 

72O30'-73o 

420-42030' 

885 

50 

51 

Big  Trees 

California  . . . 

I2OO-I2003O' 

• 

38O-38O80' 

938 

25 
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In  addition  to  these  there  are  in  Iiand,  in  process  of  engrav- 
ing and  printing,  the  following: 

Geologic  folios  in  process  of  engraving  and  printing. 


SUte. 


Absaroka : 

Crandall 

Isbawooa 

Bristol 

Elmoro 

Fort  Benton 

LaPlaU 

Little  Belt  Moun- 
tains. 

Monterey 


Standingstone. 

Tacoma 

Tellurlde 


I  Wyoming 

West  Virginia 

Colorado 

Montana 

Colorado 

Montana 

[Virginia 

I  West  Virginia 

lohio 

Tennessee 

Washington . . 
Colorado 


Limiting  merid- 
ians. 

Limiting  paral- 
lels. 

Area  in 
square 
miles. 

'Esti- 
mated 
price  in 
cents. 

109O30'-110o 

44O30'-46o 

840 

}  ^ 

109O80'=110o 

440-4403O' 

857 

82O-82O30' 

36O30'-37o 

967 

25 

IMO-IO403O' 

370-3708O' 

950 

25 

noo-iiio 

470-480 

3«234 

50 

1080-108^15' 

87oi5'-37O30' 

237 

25 

1100-1110 

40tM7o 

3,295 

50 

79O30'-80o 

88O-38O30' 

938 

25 

850-8503O' 

36^-86030' 

063 

25 

1220.122090' 

470-4703O' 

812 

25 

107O45'-108o 

37o45'-38o 

236 

25 

Of  these  the  Absaroka,  Fort  Benton,  Little  Belt  Mountains, 
Standingstone,  Tacoma,  and  Telluride  are  well  advanced  and 
will  probably  be  completed  before  the  close  of  the  year  1899. 

Of  the  folios  issued  this  year  the  Tazewell  and  Holyoke 
were  extremely  intricate  and  involved  very  delicate  and  accu- 
rate work  on  the  part  of  the  Division  of  Engraving  and  Printing. 
The  minuteness  of  the  geologic  subdivisions  was  a  severe  test 
of  exactness  of  registration  and  of  the  efficiency  of  pattern 
distinctions.  The  Holyoke  has  an  additional  geologic  sheet 
for  the  surficial  rocks,  which  is  the  first  exclusively  Pleistocene 
sheet  to  appear  in  the  folios.  The  Tacoma  sheet  is  also  largely 
Pleistocene,  and  the  harmonious  effect  of  the  colors  and  patterns 
of  these  two  folios  indicates  that  the  provisional  color  scheme 
adopted  for  Pleistocene  formations  three  years  ago  is  quite 
satisfactory. 


TOPOGRAPHIC   MAPS. 


The  work  throughout  the  year  was  under  the  direction  of 
Mr.  Marcus  Baker,  who  was  assisted  by  Messrs.  James  Mc- 
Coraiick,  H.  W.  Elmore,  and  William  Stranahan.  Mr.  Baker 
continued,  as  last  year,  to  give  his  time  and  energies  to  the 
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disputed  Venezuela-British  Guiana  boundary,  to  work  as  sec- 
retary of  the  United  States  Board  on  Geographic  Names,  and 
to  various  duties  of  a  miscellaneovis  nature.  The  actual  edi- 
torial work  was  largely  in  the  hands  of  Mr.  McCormick,  who 
was  continuously  employed  upon  it  throughout  the  year, 
except  during  August  and  September,  1898,  when  he  was 
engaged  in  field  work  in  central  New  York. 

New  topographic  atlas  sheets  were  critically  examined, 
amended  if  found  necessary,  and  approved  for  engraving. 
The  proofs  submitted  by  the  engraver  were  read  and,  after 
needful  correction,  approved  for  printing.  Similarly  as  to  old 
sheets  of  which  editions  were  exhausted,  needful  corrections 
were  furnished  the  engraver,  the  proofs  read,  and  new  editions 
issued. 

The  manuscript  maps  designed  for  illustrating  the  various 
publications  in  book  -form — reports,  monographs,  bulletins, 
etc. — were  examined  and  revised  as  to  their  nomenclature. 
Circulars  of  information  concerning  the  topographic  maps, 
showing  which  have  been  made  and  how  they  may  be  obtained, 
were  also  revised  and  reissued  from  time  to  time. 

Good  progress  was  made  in  the  preparation  and  publication 
of  maps  on  a  scale  of  1:125000  by  the  reduction  and  com- 
bination of  those  originally  published  on  a  scale  of  1 :  62500. 
The  record  of  progress  to  date  is  as  follows: 

Combined  maps  on  red^ieed  scale. 


Name  of  sheet ;  eoale,  1 :  125000. 

Name  of  sheet;  scale,  1 :  62500,  redaoed 
and  combined. 

Stage  of  progress  in 
pabllcation. 

Holyoke,      Massacha- 

Chesterfield,  Granville,  Northamp- 

Published   p  r  e  - 

Betts-CoDneoticut. 

ton,  Springfield. 

vions  to  July, 
1898. 

NomiDi,  Maryland-Vir- 

Leonardtown,    MontroBS,     Piney 

Do. 

ginia. 

Point,  Wicomico. 

HonsatoniOy  Massaohu- 

Becket,     Pittsfield,      Sandisfield, 

Fablished    d  n  r  - 

B  e  1 1 8-Conneotioat- 

Sheffield. 

Ing  fiscal  year 

New  Tork. 

1898-99. 

Niagara,  New  York 

Lockport,  Niagara  Falls,  Oloott, 
Tonawanda,  Wilson. 

Do. 
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Oamhined  maps  on  reduced  scale — Oontinued. 


Nftine  of  sheet ;  ae*!*,  1 :  125000. 

Name  of  sheet  t  eeale  1 :  026000,  reduced 
and  oombtned. 

Stage  of  proffress  lo 
pnbliOAaon. 

Patnxent,    Maryland- 

Brandywine,    East     Washington, 

Pablished   dur- 

District of  Colambia. 

Owensrille,  Prince  Frederick. 

ing  fiscal  year 

• 

1898-W. 

Raritan,  New  Jersey . . . 

Haokettstown,  High  Bridge,  Lake 

In  process  of  en- 

Hopatcong, Somerrille. 

graving. 

Passaic,  New  Jersey- 

Morristown,  Paterson,  Plainfield, 

Do. 

New  York. 

Staten  Island. 

San  Lnis,  California. .. 

Arroyo  Grande,  Cayncos,  Port  Har- 

Approved for  en- 

ford, San  Lais  Obispo. 

graving. 

Camden,  New  Jersey- 

Chester,  Glassboro,  Ph51adelphia, 

Do. 

Pennsylvania  -Dela- 

Salem. 

ware. 

Rancocas,  New  Jersey. 

Hammonton,  Meant  Holly,  Mnllica, 
Pemberton. 

Do. 

Taconic,    New    York- 

Bennington,     Berlin,      Greylook, 

Do. 

Massaohnsetts  -  Ver- 

Hoosick. 

mont. 

Each  of  these  names,  excepting  Holyokp  and  Nomini, 
appears  in  the  appropriate  group  below. 

On  July  1,  1898,  there  were  on  hand  84  unpublished  atlas 
sheets.  Of  these  some  were  in  various  stages  of  engraving, 
while  work  upon  others  was  not  yet  begun.  In  addition  to 
these,  80  new  sheets  were  received  during  the  year,  making  a 
total  of  164.  These  164  new  sheets  are  listed  below,  in  four 
groups : 

Group  I,  containing  52  sheets,  comprises  those  whose  engrav- 
ing was  completed  during  the  year  and  which  were  approved 
for  printing. 

Group  II  comprises  25  sheets  which  were  in  process  of 
engraving  at  the  close  of  the  year. 

Group  III  comprises  52-  sheets  which  had  been  edited  and 
approved  for  engraving. 

Group  IV  comprises  35  sheets  which,  at  the  close  of  the 
year,  had  not  yet  been  approved  for  engraving. 
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Group  I. — Topographic  atl^u  sheets  and  other  maps  engraved  and  printed  {or  approved  for 

printing)  during  thefieoal  year  ISBS-Sd. 


Qaadrangle  and  State. 


Aiibum,  New  York 

Boulder,  Montana 

Brockport;  New  York 

Charleston,  West  Virginia  (a)  .... 

Coalgate,  Indian  Territory 

Cottonwood  Falls,  Kansas 

Crystal  Falls,  Michigan 

Danville,  Illinois-Indiana 

David  City,  Nebraska 

Deming,  New  Mexico 

De  Smet,  Soath  Dakota 

Dunlap,  Illinois  (() 

Elkton,  Maryland-Dela ware- 
Pennsylvania 

EUendale,    Soath    Dakota-North 
Dakota 

Frostburg,   Maryland-West  Vir- 
ginia-Pennsylvania  

Goshen  Hole,  Wyoming-Nebraska. 

Hamlin,  New  York 

Hay  wards,  California 

Hebron,  Nebraska 

Hempstead,  New  York 

Hoosatonic,    Massachnsefcts-Con- 
necticut-New  York 

Huron,  South  Dakota 

Iron  River,  Michigan-Wisconsin  . . 

McAlester,  Indian  Territory 

Morayia,New  York 

Mother  Lode  District  Claim  map : 

Sheet  I,  California 

Sheet  II,  California 

Mount  Stuart,  Washington 

Nampa,  Idaho,  Oregon  (6) 

Niagara,  New  York 

North ville.  South  Dakota 

Oceana,  West  Virginia-Virginia, 
Kentucky  (a) 


Position  of  SE.  comer. 


Itatitude. 


o  / 

42  45 
64  00 

43  00 
38  00 
34  30 

38  00 
46  15 

40  00 

41  00 
32  00 

44  00 

40  45 

39  30 

45  30 

39  30 

41  30 

43  15 
37  30 

40  00 
40  30 

42  00 

44  00 

46  00 
34  30 
42  30 


Longitude. 


76  30 
120  00 

77  45 
81  30 
96  00 

96  30 
88  15 

87  30 
;    97  00 

107  30 

I    97  30 

i    89  30 

75  45 
98  30 

78  45 
104  00 

77  45 

122  00 

97  30 
73  30 

73  00 

98  00 

88  30 
95  30 

76  15 


37    30 


47 

00 

120 

30 

43 

30 

116 

30 

43 

00 

78 

30 

45 

00 

98 

30 

Con  tour 
interval. 


81    30 


Feet. 
20 

100 
20 

100 
50 
50 
20 
10 
20 

100 
20 
10 

20 

20 

20 
20 
20 
25 
20 
20 

40 
20 
20 
50 
20 

100 
100 
100 
100 
20 
20 

100 


Scale. 


1:62500 

1:125000 

1:62500 

1:125000 

1:125000 

1:125000 

1:62500 

1:62500 

1:125000 

1:125000 

1:125000 

1:62500 

1:62500 

1:125000 

1:62500 

1:125000 

1:62500 

1:62500 

1:125000 

1:62(M)0 

1:125000 

1:125000 

1:62500 

1:125000 

1:62500 

1:63360 

1:63360 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 


(a)  Besarvey. 


(h)  Redrawn. 
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Group  I. — Tapographio  atlM  $keei$  and  other  maps  engraved  and  printed  {or  approved  for 

printing)  during  ikefieoal  gear  1898-99— Contiwied.. 


PoaltiOD  of  SB.  comer. 


Quadrangle  and  State. 


Latitude. 


Oyster  Bay,  New  York-Gonneoti- 
cut 

Pataxent,  Maryland-District  of 
Columbia 

Pisgah,  North  Carolina  -  South 
Carolina  (a) 

Port  Orford,  Oregon 

Bedaeld,  South  DakoU 

Rome,  Georgia-Alabama  (a) 

Sagola,  Michigan 

St.  Mary,  Maryland 

Salyersville,  Kentucky  (a) 

Skaneateles,  New  York 

Stnrgis,  South  Dakota 

Suudance,  Wyoming 

Superior,  Nebraska 

Tintic  Mining  Map,  Utah 

Tin  tic  Special  Sheet,  Utah 

Tolohester,  Maryland 

Wahoo,  Nebraska 

Whistle  Creek,  Nebraska  .. 

Witbeok,  Michigan 

York,  Nebraska 


40    45 


38    30 


Longitude. 


o        ' 

73    30 
76    30 


I 


3ft 

00 

42 

30 

44 

30 

34 

00 

46 

00 

38 

00 

87 

30 

42 

45  ; 

45 

15  1 

44 

00 

1 

40 

00 

82 

124 

98 

85 

88 

76 

83 

76 

103 

104 

98 


30 
00 
30 
00 
00 
00 
00 
15 
30 
00 
00 


39  00 

41  00 

42  00 
46  15 

■ 

40  30 


76  00 

96  30 
103  30 

88  00 

97  30 


Contour 
interval. 


Feet. 
20 

20 

100 

100 
20 

100 
20 
20 

100 
20 
50 
50 
20 
20 
50 
20 
20 
20 
20 
20 


Scale. 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


125000 

125000 

125000 

125000 

62500 

125000 

125000 

62500 

62500 

125000 

125000 

9600 

62500 

125000 

125000 

125000 

62500 

125000 


a  Besurvey. 
Group  II. — Topographic  atlas  sheets  and  other  maps  in  process  of  engraving. 


1 : 62500 


1:125000 


Alexandria,  South  Dakota. 

Atoka,  Indian  Territory. 

Brookwood,  Alabama. 

Browns  Creek,  Nebraska. 

Clinton,  Iowa-Illinois. 

Dover,  Maryland  -  Delaware  -  Pennsyl- 
vania. 

Flintstone,  Maryland  -  West  Virginia - 
Pennsylvania. 

Franklin  Furnace  Special  Map,  New 
Jersey. 

Grantsville,  Maryland-Pennsylvania. 

Helena  Special  Map,  Montana. 

Lonp,  Nebraska. 

Blitohell,  South  Dakota. 


Passaic,  New  Jersey-New  York. 
Pawpaw,    Maryland  -  West     Virginia 

Pennsylvania. 
Raritan,  New  Jersey. 
Rico  Special  Map,  Colorado. 
Saint  Paul,  Nebraska. 
Sallisaw,  Indian  Territory. 
Sawtooth,  Idaho. 

Seattle  Forestry  Map,  Washington. 
Sidney,  Nebraska. 
Tacoma  Forestry  Map,  Washington. 
Texas,  Topographic  Map  of. 
Vineland,  New  Jersey-Delaware. 
Winding  Stair,  Indian  Territory. 
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Group  III. — Manuscript  topographic  atlas  sheets  examined  and  approved  for  engraving. 


Aooident,  Maryland-Pennsylvania- West 

Virginia. 
Addington,  Indian  Territory. 
Antlers,  Indian  Territory. 
Ardmore,  Indian  Territory. 
Baldwinsville,  New  York. 
Camden,  New  Jersey-Pennsylvanisr-Del- 

aware. 
Canada  Lake,  New  York. 
Canadian,  Indian  Territory. 
Canajoharie,  New  York. 
Canton,  South  Dakota- Iowa. 
Cazenovia,  New  York. 
C  happen,  Nehraska. 
Claremore,  Indian  Territory. 
Evanston,  Dlinois. 
Fernando,  California. 
Fulton,  New  York. 
Hjghwood,  Illinois. 
Indian  Lake,  New  York. 
Lakin,  Kansas. 

Lancaster,  Wisconsin-Iowi^IllinoiB. 
Little  Falls,  New  York. 
Macedon,  New  York. 
Muscogee,  Indian  Territory. 
Nowata,  Indian  Territory. 
Ogalalla,  Nebraska. 
Okmulgee,  Indian  Territory. 


Old  Forge,  New  York. 
Oswego,  New  York. 
Peterboro,  New  Hampshire. 
Pingree,  North  Dakota. 
Pryor,  Indian  Territory. 
Rancocas,  New  Jersey. 
Remsen,  New  York. 
Riverside,  California. 
Salamanca,  New  York. 
San  Luis,  California. 
Sans  Bois,  Indian  Territory. 
Schoharie,  New  York. 
Schuylerville,  New  York. 
Stonewall,  Indian  Territory-Oklahoma. 
Syracuse,  Kansas. 

Taconic,  New  York-Massachusetts-Ver- 
mont. 
•Tahleqnah,  Indian  Territory. 
Tishomingo,  Indian  Territory. 
Toleston,  Indiana. 
Tujunga,  California. 
Tnlly,  New  York. 
Tnrkeytrail,  Indian  Territory. 
Vinita,  Indian  Territory. 
Wewoka,  Indian  Territory. 
Whitefield,  New  Hampshire- Vermont,  a 
Wilmnrt,  New  York. 


Group  IV. — Xeto  topographic  atlas  sheets  awaiting  editorial  examination  be/ore  approval 

for  engraving. 


Anamosa,  Iowa. 

Anniston,  Alabama,  h 

Bald  Mountain,  Wyoming. 

Bonneterre,  Missouri,  c 

Cherry  Creek,  New  York. 

Cincinnati  East,  Ohio-Kentucky. 

Cincinnati  West,  Ohio-Kentucky. 

Davenport,  lowa-Hlinois. 

Denzer,  Wisconsin. 

De  Soto,  Missouri. 

Dry  den,  New  York. 

Dunkirk,  New  York. 

Elkader,  lowa-Wiscousin. 

Elk    Point,    South    Dakota  -  Nebraski 

Iowa. 
Elsinore,  California. 
Engineer  Mountain,  Colorado. 
Flatonia,  Texas. 


Fort  Payne,  Alabama--Georgia.  h 

Hamilton,  Montana-Idaho. 

Harney  Peak,  South  Dakota,  h 

Ironton,  Ohio,  Kentucky. 

Maqnoketa,  Iowa-Illinois. 

Paston,  Nebraska. 

St.  Croix  Dalles,  Mi nneso tar-Wisconsin. 

Ste.  Genevieve,  Missouri-Illinois. 

San  Jacinto,  California. 

Silver  Creek,  New  York. 

Silver  Peak,  Nevada-California. 

Snoqualmie,  Washington. 

Spearfish,  South  Dakota. 

Spokane,  Washington-Idaho. 

Tipton,  Iowa. 

Waterville,  Washington. 

Westfield,  New  York. 

Winslow,  Arkansas-Indian  Territory. 


a  Called  Lancaster  in  Nineteenth  Annual  Keport. 


frKesurvey. 


e  Redrawn. 
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LUt  of  athu  and  other  theett  revUed,  corrooUdy  and  approved  for  new  editiom  during  ike 

year  189/f-99. 


Anftheim,  California. 
Baltimore,  Maryland. 
Block  iBland,  Rhode  Island. 
Brooklyn,  New  York. 
Clove,  New  York. 
Conventional  Signs  sheet. 
Cranberry,  North  Carolina-Tennessee. 
Crandall,  Wyoming,  a 
Oermantown,  Pennsylvania-New  Jersey. 
Gray,  Maine. 

Creylook,  Massachasetts-Venuont. 
Harlem,  New  York-New  Jersey. 
Hnnttugton,  West  Virginia -Ohio -Ken- 
tucky. 
Ishawooa,  Wyoming. 
Kaateiskill,  New  York. 
Kennebank,  Maine. 
Lake  Placid,  New  York. 
Lebanon,  Pennsylvania. 
Londonderry,  Vermont. 
Mooers,  New  York. 
Moskegety  Massachnsetts. 


New  York  City  and  vicinity,  New  York- 
New  Jersey. 
Nomini,  Maryland-Virginia. 
Norridgewock,  Maine. 
Oneida,  New  York. 
Palo  Alto,  California. 
Paterson,  New  Jersey-New  York. 
Plainfield,  New  Jersey. 
Rhinebeok,  New  York. 
Rico,  Colorado. 
Rochester,  New  York. 
San  Francisco,  California. 
San  Jose,  California. 
San  Mateo,  California. 
Santa  Monica,  California. 
Standingstone,  Tennessee. 
Staten  Island,  New  York-New  Jersey. 
Syracuse,  New  York. 
United  States,  Topographic  Index  Map. 
Watertown,  New  York. 
Whitehall,  New  York-Vermont. 
Wilmington,  Vermont. 


DIVISION  OF  ENGRAVING  AND  PRINTING. 

Mr.  S.  J.  Kiibel  was  continued  in  charge  of  this  division,  as 
chief  engraver,  assisted  by  Mr.  H.  C.  Evans,  foreman  of  copper- 
plate engravers;  ^Mr.  R.  H.  Payne,  in  charge  of  transferring  to 
stone;  Mr.  J.  Eckert,  in  charge  of  the  work  of  the  lithographic 
power  presses,  and  Mr.  O.  Schleichert,  in  charge  of  the  stone 
work.  There  were  also  employed  18  copperplate  engravers, 
3  photomechanical  engravers,  5  lithographic  engravers,  and  37 
printers,  transferrers,  and  assistants. 

The  work  of  the  division  was,  as  in  previous  years,  devoted 
to  the  engraving  and  printing  of  topographic  maps  and  geo- 
logic folios,  the  printing  of  photolithographic  work  in  connec- 
tion with  the  work  of  the  Survey  of  Indian  Territory,  and 
incidental  miscellaneous  work. 

Two  important  improvements  are  noted  in  connection  with 
the  photomechanical  branch  of  the  division.  One  of  these 
processes  is  the  reduction  of  manuscript  maps,  field  sheets,  etc., 
to  publication  scale  ready  for  engraving.  This  is  an  important 
aid   to  the  Topographic  Branch  in   the  work   of  preparing 


a  Formerly  called  Crandall  Creek. 
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manuscript.  The  other  process  is  one  invented  and  perfected 
outside  of  the  office  by  Messrs.  E.  H.  Daniel,  J.  W.  Painter,  and 
S.  J.  Kiibel.  It  has  for  its  object  the  rapid  and  accurate  trans- 
ferring of  original  matter  to  metal  plates.  This  process,  in  most 
cases,  takes  the  place  of  laborious  hand  tracing,  and  it  is  esti- 
mated that  on  the  regular  Survey  work  the  saving  in  time  will 
be  from  three  to  six  weeks  per  atlas  sheet.  Applied  to  reduc- 
tion of  field  sheets  to  publication  scale,  it  will  effect  a  further 
saving  of  about  six  weeks  of  a  draughtsman's  time.  In  the 
engraving  of  structure  and  columnar  sections  for  geologic  folios 
this  process  entirely  eliminates  the  work  of  tracing,  which  for- 
merly called  for  special  skill  and  attention. 

At  the  beginning  of  the  fiscal  year  the  new  large  pressroom 
was  put  in  shape  and  all  power  presses  were  installed  therein. 
A  No.  3  Hoe  lithographic  press  was  added,  making  a  total  of 
7  steam  lithogi'aphic  presses,  2  steam  type  presses,  and  8  hand 
lithographic  presses. 

One  of  the  growing  and  important  items  of  time  consump- 
tion is  the  work  of  corrective  revision  of  the  plates  of  the 
1,028  atlas  sheets  now  engraved.  To  this  the  yearly  addition 
of  from  50  to  60  new  sheets  necessitates  corrections  when  new 
editions  are  printed.  Mr.  Kiibel  estimates  the  amount  spent 
in  correction  of  copperplates  to  be  $6,000.  This  results 
mainly  from  the  changes  caused  by  the  settlement  and  devel- 
opment of  the  various  sections  of  the  country. 

In  addition  to  the  regular  work  on  the  topographic  and  geo- 
logic maps  there  was  considerable  engraving  and  printing  of 
miscellaneous  subjects.  Of  this  class  the  12,000  edition  of  the 
3-sheet  map  of  the  United  States  formed  one  of  the  largest 
items  of  expenditure  of  labor  and  material.  The  index  map 
and  the  Land  Office  plats  of  the  Indian  Territory  surveys 
formed  another  important  item. 

An  edition  of  20,000  copies  of  the  special  pamphlet  on 
Alaska,  provided  for  by  Public  Resolution  No.  25,  Fifty-fifth 
Congress,  third  session,  was  nearly  finished  June  30.  The 
pamphlet  includes  140  pages  of  text  and  10  maps.  The  base 
for  one  of  the  maps  was  furnished  by  the  Coast  and  Geodetic 
Survey. 
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Folio  No.  2  of  the  topographic  folios  is  in  hand  and  will 
soon  be  printed. 

Within  the  year  work  was  begun  on  50  new  topographic 
atlas  sheets,  52  sheets  were  finished,  and  on  202  sheets  more 
or  less  extensive  corrections  were  made.  The  total  number  of 
copies  of  topographic  sheets  printed  was  405,436.  Of  geologic 
folios  completed  there  were  7,  and  at  the  close  of  the  year  7 
others  were  in  press  and  5  in  preparation.  The  total  number 
of  copies  of  geologic  folios  printed  was  52,765.  In  addition 
there  were  printed  in  this  division  281,244  copies  of  miscella- 
neous material,  such  as  maps  for  the  Alaska  pamphlet.  Land 
Office  plats,  circulars,  etc. 

ADMINISTRATIVE   BRANCH. 
DIVISION  OF  DOCUMENTS,   COBBESPONDENCE,  AND  BBGOBDS. 

This  division  was  continued  in  general  charge  of  the  chief 
clerk,  Col.  H.  C.  Rizer,  the  custody  and  distribution  of  the 
documents  and  stationery  being  under  the  immediate  charge 
of  Dr.  W.  D.  Wirt,  and  the  files  and  records  of  correspondence 
and  appointments  in  charge  of  Dr.  W.  F.  Morsell,  after  the 
resignation  of  Mr.  John  R.  Walsh,  in  December,  1898. 

DOCUMKNT8  AND  STATIONERY. 

The  work  of  this  section  has  increased  during  the  last  year, 
owing  to  the  growth  in  publication  and  in  the  activities  of  the 
Survey  generally;  but  Dr.  Wirt  and  his  assistants  have  per- 
formed it  in  a  most  satisfactory  manner.  A  large  room  for  tlie 
storage  and  handling  of  maps  was  secured  in  the  annex,  and 
a  larger  cellar  for  the  books  and  folios  beneath  the  main 
building. 

During  the  year  104,665  volumes,  29,697  geologic  folios, 
and  168,641  topographic  maps  were  sent  out,  including  those 
distributed  under  special  Congressional  enactments.  The  postal 
authorities  handled  this  large  amount  of  material  promptly 
and  without  the  loss  of  any  important  parcel. 

The  publications  received  were:  Eighteenth  Annual  Report, 
Parts  II  and  III,  and  "separates"  from  same;    Nineteenth 
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Annual  Report,  Parts  I,  IV,  VI,  and  VI  (continued),  and  a 
portion  of  "separates"  from  same;  Bulletins  89,  150  to  156, 
inclusive;  Monographs  XXIX,  XXX,  XXXI,  and  XXXV; 
Water-Supply  and  Irrigation  Papers  17  to  26,  inclusive;  Geo- 
logic folios  38,  42  to  50,  inclusive;  and  234  separate  maps, 
including  reissue,  a  total  of  417,865  sheets. 

The  proceeds  from  the  sale  of  publications  amounted  to 
$4,330.78,  of  which  $2,625.69  was  received  for  maps. 

During  the  year  484  requisitions  for  stationery  and  supplies 
were  made  upon  the  Department,  and  2,796  office  requisitions 
were  filled.  Letters  relating  to  documents,  stationery,  etc.,  to 
the  number  of  36,930  were  received,  and  37,661  were  sent  out 

CORBE8POMDENCB  AND  RBOORDS. 

The  register  of  letters  of  a  general  character  received  shows 
that  4,800  communications  were  briefed,  recorded,  and  appro- 
priately referred  for  action,  and  ultimately  placed  on  file  when 
no  longer  required  for  answer  or  other  use.  The  record  of 
letters  sent  aggregates  about  5,000  typewritten  pages. 

The  work  of  this  section  also  includes  all  records  pertaining 
to  appointments,  to  attendance  and  leaves  of  absence,  and  to 
photographic  work,  and  embraces  also  the  care  and  custody  of 
the  lantern-slide  collection  and  the  preparation  of  quarterly 
reports  to  the  Department 

About  750  photographic  orders  were  recorded,  all  of  which 
were  receipted  for  on  completion  of  the  work.  To  the  lantern- 
slide  collection  over  700  additions  were  made  during  the  year. 

The  appointment  records  show  changes  to  have  occurred 
during  the  year  as  follows:  Appointments  by  the  Secretary  of 
the  Interior  (including  limited  and  emergency  appointments 
and  mere  changes  of  designation  —  all  except  promotions), 
110;  promotions,  78;  reductions,  none;  resignations,  deaths, 
and  transfers  to  other  branches  of  the  service,  28 ;  dismissals, 
1 ;  reinstatements,  2 ;  appointments  and  transfers  from  field  to 
office,  made  under  special  authorization  from  the  Secretary,  18. 
All  "authorizations"  that  did  not  expire  during  the  year  have 
been  replaced,  at  the  Director's  request,  by  regular  appoint- 
ments, thus  doing  away  with  the  "authorized"  list 
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DIYISION  OF  DISBURSEMENTS  AND  ACCOUNTS. 

This  .division  remained  in  charge  of  Mr.  John  D.  McChesney, 
chief  disbursing  clerk,  throughout  the  year.  The  eflficiency 
of  the  division  has  been  maintained,  as  evidenced  by  the  favor- 
able reports  made  by  the  special  agents  of  the  Treasury 
Department 

A  summarized  statement  of  disbursements  follows,  and  a 
detailed  statement  is  preserved  in  the  office. 

P^nancial    Statexnent. 
AnalytU  of  di$hur9ement9. 

Under  the  followiDg  heads  appear  the  total  expenditures  under  the  yarious  appro- 
priations: 

1.  Salaries,  office  of  Geological  Surrey $31,201.59 

2.  Salaries  of  scientific  assistants 29, 803. 52 

3.  Skilled  laborers  and  various  temporary  employees 12, 996. 85 

4.  Topography 177,488.02 

5.  Geology 106,871.11 

6.  Paleontology 9,712.00 

7.  Chemical  and  physical  researches 6,504.55 

8.  Preparation  of  illustrations 13,267.94 

9.  Mineral  resources  of  the  United  States 19,748.03 

10.  Books  for  library,  etc 1,345.39 

11.  Gauging  streams,  etc 44,235.36 

12.  Bent  of  office  rooms,  Washington,  D.  C 6,199.80 

13.  Coal  and  gold  resources  of  Alaska 4,833.86 

14.  Engraving  and  printing  geological  maps  of  the  United  States 58, 879. 47 

15.  Irrigation  investigations,  Gila  River  and  Queen's  Creek,  Arizona 12, 463. 85 

16.  Surveying  forest  reserves 150,286.97 

17.  Maps  of  Alaska,  Geological  Survey 3,728.64 

18.  Locating  the  ninety-eighth  meridian 850. 18 

Total 690, 417. 13 
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THE  LIBRARY. 


The  library  of  the  Survey  was  continued  under  the  charge 
of  Mr.  Charles  C.  Darwin,  assisted  by  Miss  Julia  L.  McCord, 
Miss  M.  E.  Latimer,  and  Mr.  Thomas  K.  Gallaher. 

During  the  year  vigorous  means  were  taken  to  supply  some 
of  the  most  pressing  needs  of  the  library.  The  amount  available 
for  the  purchase  of  books  has  been  more  and  more  encroached 
upon  by  the  cost  of  handling  the  foreign  exchanges.  On  this 
account  a  careful  revision  of  the  exchange  list  has  been  made, 
with  a  view  of  bringing  to  the  library  by  this  means  the 
utmost  increase.  The  new  exchange  list  resulting  from  this 
revision,  and  based  upon  many  years'  experience,  was  put 
into  operation  within  the  year.  It  contains  1,707  addresses, 
820  of  which  receive  complete  exchange.  The  map-distribution 
list  has  also  been  revised,  with  the  view  not  only  of  placing 
the  maps  of  the  Survey  where  they  will  be  most  useful  and 
most  accessible  in  the  United  States,  but  also  of  procuring  a 
return  from  the  great  map-producing  agencies  of  the  world. 
This  list  is  limited  to  443  addresses,  the  greater  number  of 
which  are  domestic.  These  lists  are  appended  to  this  report 
(p.  164). 

From  these  exchanges  the  library  receives  a  steady  income 
of  picked  and  valuable  books  and  papers.  Special  exchanges 
made  during  the  year  brought  in  a  considerable  addition  of 
current  books  of  geography  and  travel  and  a  number  of  needed 
older  scientific  works.  Purchases  of  treatises  needed  to  round 
out  different  sections  of  the  library  were  made  abroad,  in  Eng- 
land, France,  and  Germany ;  the  books  from  England  are  now 
in  the  hands  of  cataloguers;  the  cases  from  France  and  Ger- 
many are  yet  upon  the  way. 

The  long  blockade  in  binding  has  been  broken  and  the  diffi- 
culties arising  from  the  circulation  and  use  of  a  great  accumu- 
lation of  books  unbound  and  in  parts  will  soon  be  greatly 
reduced.  Within  the  last  few  months  1,500  books  have  been 
collated,  arranged,  and  sent  to  the  bindery.  They  were 
selected  with  great  care  to  include  those  most  used  and  most 
liable  to  damage  or  loss.     The  same  generous  treatment  from 

20  GEOL,  PT  1 11 
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the  Department  should  bind  in  the  coming  year  at  least  half 
of  the  6,000  unbound  volumes. 

The  additional  room  secured  for  the  care  of  maps  has  made 
possible  the  construction  of  twelve  new  map  cases  that  will  allow 
of  the  convenient  storage  of  the  larger  accumulation  of  maps, 
which  has  been  for  some  time  so  troublesome  to  handle.  This 
and  the  additional  room  for  the  storage  of  duplicates  and  little- 
used  books  will  lighten  very  materially  the  labors  of  the  lim- 
ited library  force.  There  is  still  needed  the  apparatus  for  a 
subject  index  and  a  skilled  cataloguer,  in  order  to  increase  the 
usefulness  of  the  library. 

The  additions  during  the  year  were  1,700  books,  3,350  pam- 
phlets, and  250  maps — a  total  of  5,300.  Of  these,  1,265  books, 
2,800  pamphlets,  and  over  230  maps  were  received  in  exchange 
for  Survey  publications. 

Contents  of  the  library  June  30y  1899. 

BOOKS. 

Ou  band  June  30, 1898 : 

Received  by  exchange 30, 630 

Received  by  purchase 11,  715 

42, 345 

Received  daring  the  last  year : 

By  exchange 1, 265 

By  purchase 435 

1,700 

44,045 

PAMPHLETS. 

On  hand  June  30, 1898 : 

Received  by  exchange 55, 079 

Received  by  purchase 13, 761 

68,840 

Received  during  the  last  year: 

By  exchange 2,800 

By  purchase 550 

3,350 

72,190 

MAPS. 

Geologic  and  topographic  maps: 

On  hand  June  30, 1898 27,885 

Received  during  the  year 250 

28,135 

144, 370 


REPORT   OF   THE   DIRECTOR.  163 

BXCHANGKS. 

The  Survey  has  now  1,707  correspondents  who,  by  virtue 
of  maintaining  a  regular  exchange  of  geologic  and  geographic 
material,  are  entitled  to  its  publications.  They  may  be  classi- 
fied as  follows : 

Foreign ^A^r  ^^  which  542  receive  all  publications. 

Domestic 600,  of  which  278  receive  all  publications. 

Inall 1,707,  of  which  820  receive  all  publications, 

and  887  receive  Annual  Reports. 

List  of  exchanges. 

CANADA. 

114  J.  B.  Tyrrell,  Dawson,  Yukon. 

3  Murchison  Scientific  Society,  Belleville,  Out. 

6  Library  of  the  Legislative  Assembly,  Charlottetown,  P.  E.  Island. 

9  Peter  McKellar,  Esq.,  Fort  William,  Ont. 
12  Department  of  Agriculture,  Fredericton,  N.  B. 
15  University  of  New  Brunswick,  Fredericton,  N.  B. 
21  Department  of  Mines,  Province  Buildings,  Halifax,  N.  S. 
24  Mining  Society  of  Nova  Scotia,  Halifax,  N.  S. 
27  Nova  Scotian  Institute  of  Science,  Halifax,  N.  S. 
30  Hamilton  Association,  Hamilton,  Ont. 
33  Prof.  Wm.  L.  Goodwin,  Kingston,  Ont. 
36  School  of  Mining,  Kingston,  Ont. 
39  Entomological  Society  of  Ontario,  London,  Ont. 
42  Canadian  Society  of  Civil  Engineers,  Montreal. 
45  McGill  University,  Montreal. 
48  Montreal  Natural  History  Society,  Montreal. 
51  Numismatic  and  Antiquarian  Society  of  Montreal,  Montreal 
54  Prof.  D.  P.  Penhallow,  Montreal. 
57  Soci^t^  Historique  de  Montreal,  Montreal. 
60  Prof.  Henry  M.  Ami,  Ottawa. 
63  Dr.  Bobert  Bell,  Ottawa. 

66  Canadian  Mining  and  Mechanical  Review,  Ottawa. 
69  Canadian  Miningjnstitute,  Montreal. 
72  Bobert  Chalmers,  Ottawa. 
75  Prof.  George  M.  Dawson,  Ottawa. 
78  Department  of  Agriculture,  Ottawa. 
84  Hugh  Fletcher,  Ottawa. 

87  Geological  and  Natural  History  Survey  of  Canada,  Ottawa. 
90  Elfric  Drew  Ingall,  Ottawa. 

98  R.  G.  McConneil,  Ottawa. 

96  Thotnas  Macfarlane,  Ottawa. 

99  Prof.  John  Macoun,  Ottawa. 

102  Ottawa  Field-Naturalists'  Club,  Ottawa. 

103  Ottawa  Literary  and  Scientific  Society,  Ottawa. 
105  Royal  Society  of  Canada,  Ottawa. 

117  J.  F.  Wliiteaves,  Ottawa. 

120  Wm.  J.  Wilson,  Ottawa. 

123  Department  of  Colonization  and  Mines,  Quebec. 
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126  Geographical  Society  of  Quebec,  Quebec. 
129  Prof.  J.  C.  K.  Laflamme,  Quebec. 
132  Library  of  the  Legislature  of  Quebec,  Quebec. 
135  Quebec  Literary  and  Historical  Society,  Quebec. 
138  The  North  West  GoTemment  Library,  Regina,  N.  W.  Territory. 
81  W.  F.  Ferrier,  Rossland,  B.  C. 
141  George  F.  Matthew,  St.  John,  N.  B. 

144  Natural  History  Society  of  New  Brunswick,  St.  John,  N.  B. 
147  Geological  Survey  of  Newfoundland,  St.  Johns,  Newfoundland. 
150  James  P.  Howley,  St.  Johns,  Newfoundland. 
153  Henry  Skeffington  Poole,  Stellarton,  N.  S. 
156  Bureau  of  Mines,  Toronto. 
159  Canadian  Institute,  Toronto. 
162  University  of  Toronto,  Toronto. 
108  Dr.  Alfred  R.  C.  Selwyn,  Vancouver,  B.  C. 

164  Department  of  Mines,  Victoria,  B.  C. 

165  Library,  Legislative  Assembly,  Victoria,  B.  C. 

166  Natural  History  Society,  Victoria,  B.  C. 

168  Historical  and  Scientific  Society,  Winnipeg,  Manitoba. 
171  Provincial  Library,  Winnipeg,  Manitoba. 

MEXICO. 

174  Prof.  Carlos  Romero,  Guanajuato. 
177  Jos^  G.  Aguilera,  City  of  Mexico. 
180  Escuela  Naoional  de  Ingenieros,  City  of  Mexico. 

188  Instituto  Geol6gico  de  M^ico,  City  of  Mexico. 
186  £1  Museo  Nacional,  City  of  Mexico. 

189  Observatorio  Astrondmico  Nacional  de  Taoubaya,  City  of  Mexico. 
192  Ezequiel  OrdoQez,  City  of  Mexico. 

195  Secretario  de  Fomento  (Seccidn  de  Cartograf[a),  City  of  Mexico. 
198  Sociedad  Cientffica  Antonio  Alzate,  City  of  Mexico. 
201  Sociedad  Mexicana  de  Geog^afia  y  Estadfstioa,  City  of  Mexico. 
204  Sociedad  Mexicana  de  Historia  Natural,  City  of  Mexico. 

UNITED  STATES. 

ALABAMA. 

207  Alabama  Industrial  and  Scientific  Society,  University  P.  O. 

210  Geological  Survey  of  Alabama,  University  P.  O. 

213  Henry  McCalley,  University  P.  O. 

216  Prof.  Eugene  A.  Smith,  University  P.  O. 

ARIZONA. 

219  Territorial  Geologist,  Prescott. 
222  Arizona  Normal  SchQol,  Tempe. 
225  William  P.  Blake,  Tucson. 

ARKANSAS. 

231  Bureau  of  Mines,  Manufactures,  and  Agriculture,  Little  Rock. 

CALIFORNIA. 

237  Prof.  Eugene  W.  Hilgard,  Berkeley. 
240  Prof.  Andrew  C.  Lawson,  Berkeley. 
243  Dr.  Joseph  Le  Conte,  Berkeley. 
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246  Library  of  the  UDiversity  of  Califomiay  Berkeley. 
249  HiBtorioal  Society  of  Soathem  California,  Los  Angelee. 

252  Soathem  California  Academy  of  Sciences,  Los  Angeles. 
1344  James  Edward  Keeler,  Mount  Hamilton. 

291  Lick  Observatory,  Mount  Hamilton. 
1260  Prof.  Edward  W.  Claypole,  Pasadena. 

253  Pasadena  Academy  of  Sciences,  Pasadena. 

2^  Annual  Statistician  (L.  P.  McCarty,  editor),  San  Franoisoo. 

258  Bohemian  Club  Library,  San  Francisco. 

261  California  Academy  of  Sciences,  San  Francisco. 

264  California  State  Mining  Bureau,  San  Francisco. 

267  Prof.  Oeorge  Davidson,  Sao  Francisco. 

270  Groographical  Society  of  California,  San  Francisco. 

273  Geographical  Society  of  the  Pacific,  San  Francisco. 

276  Henry  G.  Hanks,  San  Francisco. 

513  Miss  Lillie  J.  Martin,  San  Francisco. 

280  Curtis  H.  Lindley,  San  Fraacusco. 

279  Louis  Janin,  Jr.,  San  Francisco. 

282  Mining  and  Scientific  Press,  San  Francisco. 

285  Sierra  Club,  San  Francisco. 

288  Technical  Society  of  Pacific  Coast,  San  Francisco. 

294  Santa  Barbara  Society  of  Natural  History,  Santa  Barbara. 

297  Dr.  L.  G.  Tates,  Santa  Barbara. 

300  Prof.  J.  S.  Branner,  Stanford  University. 

303  Prof.  D.  H.  Campbell,  Stanford  University. 

306  Prof  D.  S.  Jordan,  Sta^ord  University. 

COLORADO. 

309  Colorado  College  Scientific  Society,  Colorado  Springs. 

312  F.  W.  Cragin,  Colorado  Springs. 

315  Prof.  George  H.  Stone,  Colorado  Springs. 

321  Colorado  Scientific  Society,  Denver. 

322  Colorado  State  Mining  Bureau,  Denver. 
324  Denver  Society  of  Civil  Engineers,  Denver. 
328  Irrigation  Era,  Denver. 

330  Mining  Industry  and  Review,  Denver. 
333  State  Engineer,  Denver. 

335  State  Historical  and  Natural  History  Society,  Denver. 

336  State  Inspector  of  Coal  Mines,  Denver. 

318  American  Society  of  Irrigation  Engineers,  Fort  Collins. 

339  Prof.  W.  P.  Headden,  Fort  Collins. 

342  State  Agricultural  College,  Fort  Collins. 

345  Prof.  H.  B.  Patton,  Golden. 

348  State  School  of  Mines,  Golden. 

349  Western  Colorado  Academy  of  Sciences,  Grand  Junction. 

CONNECTICUT. 

351  Connecticut  Historical  Society,  Hartford. 

354  Meriden  Scientific  Association,  Meriden. 

357  American  Journal  of  Science,  New  Haven. 

360  Chas.  £.  Beecher,  New  Haven. 

363  Prof.  William  H.  Brewer,  New  Haven. 

366  Prof.  George  J.  Brush,  New  Haven. 

869  Connecticut  Academy  of  Arts  and  Sciences,  New  Haven. 

372  Connecticut  Agricultural  Experiment  Station,  New  Haven. 
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875  Prof.  Edward  8.  Dana,  New  Hayen. 

878  Prof.  F.  A.  Gooch,  New  Haven. 

384  Prof.  Samael  L.  Penfield,  New  Haven. 

887  Looia  V.  Pirsson,  New  Haven. 

890  Prof.  H,  L.  Wells,  New  Haven. 

893  Prof.  Henry  S.  Williams,  New  Haven. 

FLORIDA. 

896  Southern  Society  of  Civil  Engineers,  Jacksonville. 

399  St.  Aagostine  Scientific  and  Literary  Institute,  St. Augustine. 

402  Commlssiouer  of  Agriculture,  Tallahassee. 

OBORQIA. 

405  Geological  Survey  of  Georgia,  Atlanta. 
408  William  S.  Teates,  Atlanta. 

ILLINOIS. 

465  American  Antiquarian,  Chicago. 
414  Dr.  H.  M.  Bannister,  Chicago. 
417  Prof.  T.  C.  Chamherlin,  Chicago. 

420  Chicago  Academy  of  Sciences,  Chicago. 

423  Chicago  Puhlic  Library,  Chicago. 

426  Prof.  J.  M.  Coulter,  Chicago. 

429  Field  Columbian  Museum,  Chicago. 

432  Prof.  J.  P.  Iddings,  Chicago. 

435  Irrigation  Age,  Chicago. 

439  Machinery  and  Supplies  for  Mines  and  Mills,  Chicago. 

441  Newberry  Library,  Chicago. 

444  Polytechnical  Society,  Chicago. 

447  Rand,  McNally  &.  Co.,  Chicago. 

450  Prof.  R.  D.  Salisbury,  Chicago, 

453  Rev.  F.  X.  Shulak,  Chicago. 

459  University  of  Chicago  (Geological  Department),  Chicago. 

460  University  of  Chicago  Library,  Chicago.. 
462  Western  Society  of  Engineers,  Chicago. 

411  Illinois  Society  of  Engineers  and  Surveyors,  Peoria. 

466  Augustana  College,  Rock  Island. 

468  Geological  Survey  of  Illinois,  Springfield. 

471  W.  F.  E.  Gurley,  Springfield. 

474  State  Board  of  Agriculture,  Springfield. 

477  State  Bureau  of  Labor  Statistics,  Springfield. 

480  State  Museum  of  Natural  History,  Springfield. 

483  State  Laboratory  of  Natural  History,  Urbana. 

486  Prof.  C.  W.  Rolfe,  Urbana. 

489  University  of  nUnoiB,  Urbana. 

492  State  Horticultural  Society,  Warsaw. 

INDIANA. 

495  Brookville  Society  of  Natural  History,  Brookville. 

500  Dr.  M.  N.  Elrod,  Columbus. 

501  Prof.  J.  L.  Campbell,  Crawfordsville. 
507  W.  S.  Blatohley,  Indianapolis. 

510  Department  of  Geology  and  Natural  Resources,  Indianapolis. 
498  Indiana  Academy  of  Science,  Indianapolis. 
519  A.  J.  Phinney,  Muncie. 
522  Dr.  John  Collett,  Newport. 
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IOWA. 


525  Prof.  Samnel  W.  Beyer,  Ames. 

528  £xx>eriment  Station,  Iowa  Agricultural  College,  Ames. 

534  Davenport  Academy  of  Natural  Sciences,  Davenport. 

540  H.  Foster  Bain,  Dee  Moines. 

543  Qeologioal  Survey  of  Iowa,  Des  Moines. 

546  Iowa  Academy  of  Sciences,  Des  Moines. 

549  Office  of  State  Mine  Inspector,  Des  Moines. 

552  A.  H.  Conrad,  Fairfield. 

555  Prof.  Samnel  Calvin,  Iowa  City. 

558  State  University  of  Iowa,  Iowa  City. 

561  Prof.  William  H.  Norton,  Mount  Vernon. 

564  Scientific  Association,  Sioux  City. 

KANSAS. 

570  Prof.  Erasmus  Ha  worth,  Lawrence. 

573  University  of  Kansas,  Lawrence. 

573  Leavenworth  Academy  of  Science,  Leavenworth. 

579  J.  C.  Cooper,  Topeka. 

582  Kansas  Academy  of  Science,  Topeka. 

585  State  Board  of  Agriculture,  Topeka. 

588  State  Historical  Society,  Topeka. 

KENTUCKY. 

597  State  Agricultural  Society,  Frank  fdrt. 
603  Agricultural  Experiment  Station,  Lexington. 
600  State  Geological  Department,  Lexington. 
606  Ohio  Falls  Geological  Society,  Louisville. 
609  E.  O.  Ulrich,  Newport. 

LOUISIANA. 

612  Louisiana  State  University,  Baton  Rouge. 

615  Prof.  J.  W.  Caldwell,  New  Orleans. 

616  Louisiana  Geological  Survey,  New  Orleans. 

MAINR. 

621  State  Board  of  Agriculture,  Augusta. 

618  Prof.  Leslie  A.  Lee,  Brunswick. 

624  Portland  Society  of  Natural  History,  Portland. 

627  White  Mountain  Club,  Portland. 

630  Prof.  W.  S.  Bayley,  Waterville. 

MARYLAND. 

633  U.  S.  Naval  Academy,  Annapolis. 

636  Dr.  W.  B.  Clark,  Baltimore. 

639  Geological  Survey  of  Maryland,  Baltimore. 

642  Johns  Hopkins  University,  Baltimore. 

645  Maryland  Academy  of  Sciences,  Baltimore. 

648  Peabody  Institute  Library,  Baltimore. 

651  Prof.  Philip  R.  Uhler,  Baltimore. 

664  Maryland  Agricultural  Experiment  Station,  College  Park. 

MASSACHUSETTS. 

657  Dr.  Beigamin  K.  Emerson,  Amherst. 

660  American  Academy  of  Arts  and  Sciences,  Boston. 
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663  Appalachian  Moantain  Club,  Boston. 

666  Boston  Athenaeum,  Boston. 

669  Boston  Public  Library,  Boston. 

672  Boston  Scientific  Society,  Boston. 

675  Boston  Society  of  Civil  Engineers,  Boston. 

678  Boston  Society  of  Natural  History,  Boston. 

681  William  O.  Crosby,  Boston. 

687  Prof.  Alpheus  Hyatt,  Boston. 

690  Dr.  David  F.  Lincoln,  Boston. 

693  Massachusetts  State  Library,  Boston. 

696  R.  H.  Richards,  Boston. 

699  Society  of  Arts  of  the  Massachusetts  Institute  of  Technology,  Boston. 

702  Prof.  Alexander  Agassiz,  Cambridge. 

705  Mrs.  Elizabeth  C.  Agassiz,  Cambridge. 
1377  American  Naturalist,  Cambridge. 
1584  Annals  of  Mathematics,  Cambridge. 

708  Prof.  W.  M.  Davis,  Cambridge. 

711  Harvard  College  Library,  Cambridge. 

714  Harvard  University,  Department  of  Mining  and  Metallurgy,  Cambridge. 

717  Harvard  College,  Museum  of  Comparative  Zoology,  Cambridge. 

720  Harvard  College — Peabody  Museum,  Cambridge. 

723  Harvard  University  Museum,  Mineralogical  Section^  Cambridge. 

725  T.  A.  Jaggar,  Jr.,  Cambridge. 

729  Samuel  H.  Scudder,  Cambridge. 

732  Prof.  Nathaniel  S.  Shaler,  Cambridge.  . 

735  Prof.  John  E.  Wolff,  Cambridge. 

738  Rev.  Horace  C.  Hovey,  Newburyport. 

744  Essex  Institute,  Salem. 

747  Prof.  Edward  S.  Morse,  Salem. 

750  Peabody  Academy  of  Science,  Salem. 

753  Prof.  T.  Nelson  Dale,  Williamstown.  ^ 

756  American  Antiquarian  Society,  Worcester. 

759  Prof.  Thomas  C.  Mendenhall,  Worcester. 

762  Joseph  H.  Perry,  Worcester. 

MICHIGAN. 

765  Adrian  Scientific  Society,  Adrian. 

768  J.  Kost,  Adrian. 

771  Prof.  William  H.  Pettee,  Ann  Arbor. 

774  Albert  B.  Presoott,  Ann  Arbor. 

777  Prof.  I.  C.  Russell,  Ann  Arbor. 

780  William  M.  Courtis,  Mining  Engineer,  Detroit. 

786  Dr.  Lucius  L.  Hubbard,  Houghton. 

792  Dr.  Marshman  E.  Wadsworth,  Houghton. 

783  Board  of  Geological  Survey  of  Michigan,  Lansing. 

789  Dr.  Alfred  C.  Lane,  Lansing. 

795  State  Agricultural  Society,  Lansing. 

798  Charles  D.  Lawton,  Lawton. 

MINNESOTA. 

801  American  Geologist,  Minneapolis. 

804  Geological  and  Natural  History  Survey  of  Minnesota,  Minneapolis. 

807  Geological  and  Natural  History  Survey,  Botanical  Division,  Minneapolis. 

810  Prof.  Christopher  W.  Hall,  Minneapolis. 

813  Minnesota  Academy  of  Natural  Sciences,  Minneapolis. 
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816  State  University  of  Minnesota,  Minneapolis. 

822  Prof.  Newton  H.  Winohell,  Minneapolis. 

825  Wm.  H.  Phipps,  St.  Paul. 

828  St  Panl  Academy  of  Natural  Sciences,  St.  Panl. 

831  Prof.  Warren  Upham,  St.  Paul. 

MISSOURI. 

834  Prof:  Garland  C.  Broadhead,  Colombia. 

837  Boreaa  of  Geology  and  Mines,  Jefferson  City. 

840  Kansas  City  Academy  of  Science,  Kansas  City. 

841  Kansas  City  College  of  Pharmacy  and  Natural  Sciences,  Kansas  City. 
843  Prof.  Arthur  Winslow,  Kansas  City. 

846  Academy  of  Science  of  St.  Louis,  St.  Louis. 

849  Age  of  Steel,  St.  Louis. 

852  Mississippi  River  Commission,  St.  Louis. 

855  Missouri  Botanical  Garden,  St.  Louis. 

858  Missouri  River  Commission,  St.  Louis. 

861  Prof.  William  B.  Potter,  St.  Louis. 

864  F.  A.  Sampson,  Sedalia. 


MONTANA. 


819  H.  V.  Winchell,  Butte. 

867  Arthur  BenJ.  Brown,  Coloma. 

504  N.  R.  Leonard,  Libby. 


NEBRASKA. 


873  State  Board  of  Agriculture,  Brown viUe* 
876  Prof.  Charles  E.  Bessey,  Lincoln. 
879  Nebraska  Academy  of  Sciences,  Lincoln. 
882  Nebraska  Historical  Society,  Lincoln. 


NEVADA. 


885  Surveyor  General  of  Nevada,  Carson  City. 
888  Robert  D.  Jackson,  Reno. 


/ 


NEW   HAMPSHIRE. 


891  Markinfield  Addey,  Bethlehem. 
894  Exeter  Natural  History  Society,  Exeter. 
897  Prof.  Charles  H.  Hitchcock,  Hanover. 
900  Prof.  Thaddeus  W.  Harris,  Keene. 

NEW  JERSEY. 

902  Dr.  Henry  S.  Washington,  Locust. 

903  Mineral  Collector,  Newark. 

909  Prof.  Albert  H.  Chester,  New  Brunswick. 

912  New  Jersey  State  Microscopical  Society,  New  Brunswick. 

915  £.  M.  Museum  of  Geology  and  Archaeology,  Princeton. 

916  J.  B.  Hatcher,  Princeton. 

918  Prof.  C.  G.  Rookwood,  Princeton. 

921  Prof.  W.  B.  Scotty  Princeton. 

924  Geological  Survey,  Trenton. 

927  Prof.  John  C.  Smock,  Trenton. 

930  Trenton  Natural  History  Society,  Trenton. 
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NSW  MEXICO. 

933  C.  H.  Tyler  Townsend,  Las  Crnoes. 

936  Frank  Springer,  Las  Vegas. 

591  Orestes  H.  St.  John,  Raton. 

939  Historical  Society  of  New  Mexico,  Sante  Fe. 

942  New  Mexico  School  of  Mines,  Socorro. 

NEW  YORK. 

945  Adirondack  Survey,  Albany. 

948  Albany  Institute,  Albany. 

951  Prof.  John  M.  Clarke,  Albany. 

954  Geological  Survey  of  New  York,  Albany. 

957  Charles  E.Hall,  Albany. 

963  F.  J.  H.  Merrill,  Albany. 

966  State  Agricultural  Society,  Albany. 

969  State  Engineer  and  Surveyor,  Albany. 

972  State  Library,  Albany. 

975  State  Museum  of  Natural  History,  Albany. 
1641  Prof.  Albert  R.  Crandall,  Alfred. 

978  Brooklyn  Institute,  Brooklyn. 

981  Brooklyn  Library,  Brooklyn. 

516  Prof  Richard  Ellsworth  Call,  Brooklyn. 

987  Rossi ter  W.  Raymond,  Brooklyn. 

990  Williamsburgh  Scientific  Society,  Brooklyn. 

993  Irving  P.  Bishop,  Buffalo. 

996  Bufialo  Microscopical  Club,  Buffalo. 

999  Buffalo  Society  of  Natural  Sciences,  Buffalo. 
1002  Dr.  Julius  Pohlman,  Buffalo. 
1005  Prof.  Charles  H.  Smyth,  jr.,  Clinton. 
1008  Wm.  H.  Benedict,  Elmira. 
1011  George  Geddes,  Fairmount. 
1014  Prof.  Josef  Zervas,  Flushing. 

1017  Capt.  Anthony  W.  Vogdes,  U.  S.  A.,  Fort  Wadsworth,  S.  I. 
1020  New  York  Agricultural  Exx>eriment  Station,  Geneva. 
1023  The  Military  Service  Institution  of  the  United  States,  Governors  Island. 
1026  Cornell  University  Library,  Ithaca. 
1029  Prof.  £.  A.  Fuertes,  Ithaca. 
1032  Gilbert  D.  Harris,  Ithaca. 

1034  Heinrich  Ries,  Ithaca. 

1035  R.  S.  Tarr,  Ithaca. 

1038  Robert  H.  Thurston,  Ithaca. 

1041  Dr.  Cooper  Curtice,  Moravia. 

1050  Charles  Earle,  Mt.  Vernon. 

1044  Natural  Science  Association  of  Staten  Island,  New  Brighton,  S.  I. 

1047  Major  Thomas  B.  Brooks,  Newburgh. 

1053  Cyrns  C.  Adams,  New  York  City. 

1056  Joel  A.  Allen,  New  York  City. 

1059  American  Book  Company,  New  York  City. 

1062  American  Chemical  Society,  New  York  City. 

1065  American  Engineer  and  Railroad  Journal,  New  York  City. 

1068  American  Geographical  Society,  New  York  City. 

1071  American  Institute  of  Mining  Engineers,  New  York  City. 

1074  American  Mathematical  Society,  New  York  City. 

1077  American  Metrological  Society,  New  York  City. 

1080  American  Museum  of  Natural  History,  New  York  City. 
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1063  American  Society  of  Ciyll  EDgineers,  New  York  City. 

1066  Ameriean  Society  of  Mechanical  Engineers,  New  York  City. 

1069  Appleton's  Popular  Science  Monthly,  New  York  City. 

1096  The  Auk,  New  York  City. 

1098  Prof.  A.  S.  Bickmore,  New  York  City. 

1101  Dr.  Franz  Boas,  New  York  City. 

1104  John  A.  Church,  New  York  City. 

1107  Columbia  University  Library,  New  York  City. 

1106  Columbia  Uniyersity,  Department  of  Metallurgy,  New  York  City. 

1110  James  Douglas,  New  York  City. 

1113  Prof.  Thomas  Egleeton,  New  York  City. 

1116  Electrical  Beyiew  Publishing  Company,  New  York  City. 

1119  Engineering  and  Mining  Journal,  New  York  City. 

1120  Engineering  News,  New  York  City. 

1122  Forest  and  Stream,  New  York  City. 

1123  The  Forum,  New  York  City. 

1125  James  T.  Gardiner,  New  York  City. 
1128  L.  P.  Gratacap,  New  York  City. 
1131  James  D.  Hague,  New  York  City. 
1134  Dr.  Waiiam  Hallock,  New  York  City. 
1137  Harper  Sl  Brothers,  New  York  City. 
1140  Dr.  Arthur  HoUick,  New  York  City. 
684  Henry  M.  Howe,  New  York  City. 

1142  Journal  of  School  Geography,  New  York  City. 

1143  Prof.  J.  F.  Kemp.  New  York  City. 

1146  Hon.  James  P.  Kimball,  New  York  City. 
1149  George  F.  Kunz,  New  York  City. 
1152  Daniel  W.Langton,jr.,New  York  City. 
1155  Hon.  Clarence  King,  New  York  City. 
1158  Prof.  D.  S.  Martin,  New  York  City. 
1161  Geo.  W.  Maynard,  New  York  City. 
1164  Prof.  H.  S.  Munroe,  New  York  City. 
1167  New  York  Academy  of  Sciences,  New  York  City. 
1170  New  York  Botanical  Garden,  New  York  City. 
1173  New  York  Historical  Society,  New  York  City. 
1092  New  York  Public  Library,  New  York  City. 
1176  Publisher's  Weekly,  New  York  City. 
1179  Hon.  J.  B.  Randol,  New  York  City. 
1185  R.P.RothweU,  New  York  City. 

1188  School  of  Mines,  Columbia  University,  New  York  City. 
1191  Science,  New  York  City. 
1194  Scientific  American,  New  York  City. 
1197  Prof.  J.  J.  Stevenson,  New  York  City. 
456  Stone,  New  York  City. 
1200  Technical  Society,"  New  York  City. 
1203  Torrey  Botanical  Club,  New  York  City. 
1206  Gilbert  Van  Ingen,  New  York  City. 
1209  Prof.  R.P.  Whitfield,  New  York  City. 
1212  Prof.  R.  S.  Woodward,  New  York  City. 
1215  Prof.  William  B.  Dwight,  Poughkeepsie. 
1218  Yassar  Brothers'  Institute,  Poughkeepsie. 
1221  Prof.  Herman  LeRoy  Fairchild,  Rochester. 
1224  Geological  Society  of  America,  Rochester. 
1227  Rochester  Academy  of  Science,  Rochester. 
1233  Jefferson  County  Historical  Society,  Watertown. 
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1286  United  States  Militorj  Academy,  West  Point. 

1299  Engineer  School  of  Application,  Willetts  Point,  Whitestone  P.O. 

NORTH  CAROLINA. 

1242  Elisha  MitcheU  Scientific  Society,  Chapel  HiU. 

1251  Geological  Survey  of  North  Carolina,  Chapel  Hill. 

1245  Prof.  Joseph  A.  Holm«8,  Chapel  Hill. 

1248  Qeological  and  Biological  Laboratory,  A.  G.  Weatherby  &.  Sons,  Magnetic  City 

1254  North  Carolina  Agricultural  Experiment  Station,  Raleigh. 

1267  Dr.  Richard  M.  Eamea,  Salisbury. 

OHIO. 

1263  Henry  E.  Chapin,  Athens. 

741  American  Association  for  the  Advancement  of  Science,  Cincinnati. 
1266  Cincinnati  Museum  Association,  Cincinnati. 
1266  Cincinnati  Public  Library,  Cincinnati. 
1272  Cincinnati  Society  of  Natural  History,  Cincinnati. 
1275  Historical  and  Philosophical  Society  of  Ohio,  Cincinnati. 
1278  Josua  Lindahl,  Cincinnati. 
1281  Ohio  Mechanics'  Institute,  Cincinnati. 

1287  Henry  P.  Cushing,  Cleveland. 
1290  Peter  Neff,  Cleveland. 

1293  Western  Reserve  Historical  Society,  Cleveland. 
1296  Prof.  W.  A.  Kellermann,  Columbus. 
1299  Ohio  Archteological  and  Historical  Society,  Columbus. 
1302  Ohio  Climate  and  Crop  Service,  Columbus. 
1805  Ohio  Geological  Survey,  Columbus. 
1308  Ohio  State  Board  of  Agriculture,  Columbus. 
1311  Prof.  Edward  Orton,  Columbus. 
531  Prof.  Herbert  Osborn,  Columbus. 
1280  Charles  S.  Prosser,  Ohio  State  University,  Columbus. 
1314  Denison  Scientific  Association,  Granville. 
1317  Matthew  C.  Read,  Hudson. 
1320  Oborlin  College  Library,  Oberlin. 
1323  Albert  A.  Wright,  Oberlin. 
1326  Rev.  G.  Frederick  Wright,  Oberlin. 
1332  Horace  N.  Mateer,  Wooster. 

OREGON. 

1335  Oregon  Agricultural  Experiment  Station,  Corvallis. 
1338  Prof.  Thomas  Condon,  Eugene  City. 

1340  Mazamas,  Portland. 

PENNSYLVANIA. 

1341  Allegheny  Observatory,  Allegheny. 
1347  Prof.  E.  H.  Williams,  jr.,  Bethlehem. 

1494  American  Societv  of  Naturalists,  Bryn  Mawr. 

1350  Miss  F.  Bascom,  Bryn  Mawr. 

1353  John  Eyerman,  Easton. 

1413  Geological  Survey,  Harrisburg. 

1359  State  Agricultural  Society,  Harrisburg. 

1362  Chemical  and  Physical  Society,  Lewisburg. 

1365  Institute  of  Science,  Media. 

1368  Academy  of  Natural  Sciences  of  Philadelphia,  Philadelphia. 

1371  American  Academy  of  Political  and  Social  Science,  Philadelphia. 
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1374  American  Iron  and  Steel  Asaociation,  Philadelphia. 

1380  American  Philosophical  Society,  Philadelphia. 

1386  John  Birkinbine,  Philadelphia. 

1389  Henry  M.  Chance,  M.  D.,  Philadelphia. 

1392  Edward  V.  D'InTilliers,  Philadelphia. 

1395  Engineers'  Clab  of  Philadelphiu,  Philadelphia. 

1398  Franklin  Institute,  Philadelphia. 

1401  Dr.  Persifor  Frazer,  Philadelphia. 

1404  F.  Lynwood  Garrison,  Philadelphia. 

1407  Prof.  Frederich  A.  Genth,  Philadelphia. 

1410  Geographical  Society  of  Philadelphia,  Philadelphia. 

1416  Prof.  Angelo  Heilprin,  Philadelphia. 

1419  Prof.  .J.  Peter  Lesley,  Philadelphia. 

1422  Library  Company  of  Philadelphia,  Philadelphia. 

1425  Library  Company  of  Philadelphia,  Ridgway  Branch,  Philadelphii 

1428  Dr.  B.  Smith  Lyman,  Philadelphia. 

1431  Franklin  Piatt,  Philadelphia. 

1434  Frederick  Prime,  Philadelphia. 

1437  Technical  Society,  Philadelphia. 

1440  Wagner  Free  Institute  of  Science,  Phila<lelphia. 

1443  Dr.  William  H.  Wahl,  Philadelphia. 

1446  Academy  of  Science  and  Art  of  Pittsburg,  Pittsburg. 

1449  Engineers'  Society  of  Western  Pennsylvania,  Pittsburg. 

1452  Technical  Society,  Pittsburg. 

1455  John  Franklin  Carll,  Pleasantville. 

1458  Baird  Halberstadt,  Pottsville. 

1461  Spencer  F.  Baird  Naturalist  Association  No.  2,  Reading. 

1464  Mines  and  Minerals,  Scran  ton. 

1471  Prof.  Harry  H.  Stock,  Scranton. 

1467  Department  of  Mining  Engineering,  State  College. 

1470  T.  C.  Hopkins,  State  College. 

1476  State  Normal  School,  West  Chester. 

1479  Wyoming  Historical  and  Geological  Society,  Wilkesbarre. 

1482  Prof.  A.  Wanner,  York. 

RHODB   ISLAND. 

1485  Prof.  Walcott  Gibbs,  Newport. 

1488  Newport  Natural  Hiscory  Society,  Newport. 

1491  Prof.  R.  Pumpelly,  Newport. 

1497  Athenaeum  Library,  Providence. 

1500  Dr.  Carl  Barns,  Prov^idence. 

1503  Prof.  A.  S.  Packard,  Providence. 

1506  Rhode  Island  Historical  Society,  Providence. 

1509  Prof.  Frank  W.  Very,  Providence. 

SOUTH   CAROLINA. 

1512  Charles  U.  Shepard,  Charleston. 

1515  Department  of  Agriculture,  Columbia. 

SOUTH  DAKOTA. 

1618  Walter  P.  Jenney,  Rapid  City. 

1520  State  School  of  Mines,  Rapid  City. 

1521  Geological  Survey  of  South  Dakota,  Vermilion. 
1524  Prof.  James  E.Todil,  Vermilion. 
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TENNESSEE. 

1527  Engineering  Society  of  the  University  of  Tennessee,  Knoxville. 
1530  Bureau  of  Labor,  Statistics,  and  Mines,  Nashville. 
1533  Prof.  James  M.  Safford,  Nashville. 

TEXAS. 

1539  Marshall  R.  Gaines,  Austin. 

1542  Geological  Survey  of  Texas,  Austin. 

1545  W.  H.  von  Streeruwitz,  Austin. 

1548  Texas  Academy  of  Science,  Austin. 

1536  Prof.  E.  T.  Dumble,  Houston. 

1557  Southwestern  Academy  of  Natural  Science,  Tyler. 

UTAH. 

1560  Utah  Agricultural  College  Experiment  Station,  Logan. 

1563  Prof.  Marcus  E.  Jones,  Salt  Lake  City. 

1566  Polytechnic  Society  of  Utah,  Salt  Lake  City. 

VERMONT. 

1568  Geological  Survey  of  Vermont,  Burlington. 

1569  Prof.  George  H.  Perkins,  Burlington. 

VIRGINIA. 

1572  Prof.  H.  D.  Campbell,  Lexington. 

1575  Dr.  W.  H.  Ruffner,  Lexington. 

1578  Department  of  Agriculture,  Richmond. 

1587  Prof.  William  M.  Fontaine,  University. 

1590  Prof  J.  W.  Mallet,  University. 

1593  C.  R.  Boyd,  Wytheville. 

WASHINGTON. 

1596  Bureau  of  Labor,  Olympia. 
1599  Edmund  S  Meary,  Seattle. 
438  Edmund  Jtlssen,  Spokane. 
1602  Mining,  Spokane. 

1605  Spokane  Academy  of  Sciences,  Spokane. 
1611  Tatoma  Academy  of  Sciences, Tacoma. 

WEST   VIRGINIA. 

1613  Geological  Survey,  Morgantown. 

1614  A.  D.  Hopkins,  Morgantown. 
1617  Prof  I.  C.  White,  Morgantown. 

WISCONSIN. 

1620  Wisconsin  (Geographical  Society,  Crandon. 

1623  Geological  Survey  of  Wisconsin,  Madison. 

1626  University  of  Wisconsin,  Madison. 

1629  Prof.  C.  R.  Van  Hise,  Madison. 

1632  Washburn  Observatory,  Madison. 

1635  Academy  of  Sciences,  Madison. 

1638  State  Historical  Society,  Madison. 

1644  Natural  History  Association,  Milwaukee. 

WYOMING. 

1647  Territorial  Geologist  and  Mining  Engineer,  Cheyenne. 
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WASHINGTON,  D.  C. 

18&3  Cl6YA]aod  Abbe. 

1666  American  Monthly  Mioroecopioal  Journal. 

1669  J.  Stanley  Brown. 

1662  Bureau  of  the  Mint. 

1665  Chief  of  Engineers,  U.  8.  A. 

1668  Chief  Signal  Officer,  U.  S.  A. 

1671  W.  H.  Dall. 

1674  Department  of  Agriculture. 

1660  Department  of  the  Interior  Library. 

1651  Major  C.  E.  Dntton. 

1683  Henry  Gannett. 

1686  General  Land  Office. 

1689  Georgetown  University. 

1692  Theodore  Gill. 

1695  Edwin  £.  HoweU. 

1698  Hydrographic  Office,  Nayy  Department. 

1701  Prof.S.P.Langley. 

1704  Light-House  Board. 

1707  W  J  McQee. 

1710  Mathematical  Magazine,  Artemas  Martin,  Ed. 

1713  Dr.  C.  Hart  Merriam. 

17ltf  Prof.  George  P.  Merrill. 

1719  National  Academy  of  Sciences. 

1722  National  Geographic  Sooiety. 

1725  Office  of  Naval  Intelligence. 

1727  Philosophical  Society  of  Washington. 

1728  Quartermaster-General's  Office. 

1731  Topographer  of  the  Post-Office  Department. 

1734  U.  S.  Coast  and  Geodetic  Survey. 

1737  U.  S.  Commission  of  Fish  and  Fisheries.  • 

1740  U.  8.  Engineer  Office. 

1743  Miyor  J.  W.  Powell. 

1746  Prof.  John  R.  Procter.  • 

1749  Richard  Rathbun. 

1752  Smithsonian  Institution. 

1755  Leonhard  Stejneger. 

1758  U.  S.  National  Museum. 

1761  U.  S.  Naval  Observatory. 

1764  Charles  D.  Walcott. 

1767  War  Department. 

1770  Dr.  C.  A.  White. 

HAWAIIAN  ISLANDS. 

1772  Bemice  Pauahi  Bishop  Museum  of  Polynesian  Ethnology  and  Natural  History, 

Honolulu.  t 

1773  Hawaiian  Historical  Society,  Honolulu. 
1776  Arthur  Johnston,  Honolulu. 

1779  Survey or-Generars  Office,  Honolulu. 

AFRICA. 

1782  Aead^mie  d*Hippone,  Bone,  Algeria. 

1785  Soci^t^  Arch^ologique  de  ConstAutine,  Constantino,  Algeria. 

1788  Commissioner  of  Crown  Lands,  etc..  Cape  Town,  Cape  of  Good  Hope. 

1791  Geological  Commission,  Cape  Town,  Cape  of  Good  Hope. 
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1794  Institut  £gyptien,  Cairo,  Egypt. 

1797  Soci^t^  Kh^diviale  de  G^ographie,  Cairo,  Egypt. 

1800  Rev.  Richard  Baron,  Antananariyo,  Madagascar. 

1803  Joseph  Carl  Auguste  Hall,  Esq.,  Darban,  Natal. 

1807  Geological  Society  of  Soath  Africa,  Johannesbarg,  Transvaal. 

1805  Geological  Survey  of  the  South  Africaa  Republic,  Pretoria,  Transvaal. 

1809  AVitwatersrand  Mining  and  Metallurgical  Review,  Johannesburg,  Transvaal. 

1810  Museum  d'histoire  Naturelle  de  la  Reunion,  St.  Denis,  Reunion. 

WEST  INDIES. 

1812  Academia  de  Ciencias  Medicas,  Fisicas  y  Naturales,  Habana,  Cuba. 

1815  Institute  of  Jamaica,  Kingston,  Jamaica. 

1818  Prof.  R.  J.  Lechmere  Guppy,  Port-of-Spain,  Trinidad. 

1821  Victoria  Institute,  Port-of-Spain,  Trinidad. 

CENTRAL  AMERICA. 

1824  Departamento  Nacional  de  Estadistica,  San  Jose,  Costa  Rica. 

1827  Institato  Fisico-Geografico  Nacional,  San  Jos^,  Costa  Rica. 

1830  Honduras  Mining  Journal,  Dr.  R.  Fritzgartner,  editor,  Tegucigalpa,  Honduras. 

1833  J.  Crawford,  Managua,  Nicaragua. 

1836  Observatorio  Astronomico  y  Meteorologico  del  Salvador,  San  Salvador. 

SOUTH  AMERICA. 
Argkntina. 

1829  Departamento  de  Correos  y  TeMgrafos,  Buenos  Aires. 

1842  Departamento  Nacional  de  Minas  y  Geologia,  Buenos  Aires. 

1845  Institute  Geografico  Argentine,  Buenos  Aires. 

1848  Museo  Nacional,  Buenos  Aires. 

1851  Sociedad  Cien€ifiea  Argentina,  Buenos  Aires. 

1854  Academia  Nacional  de  Ciencias,  Cordoba. 

1857  Direction  G^n^rale  de  Statistique  de  la  Province  de  Buenos  Aires,  La  Plata. 

1860  Museo  de  La  ftata,  La  Plata. 

Bolivia. 
1864  Oficina  Nacional  Immigraoion,  Estadistica  y  Propaganda  GeogrKfica,  La  Paz. 

Brazil. 

1866  Escola  de  Minas,  Ouro  Preto,  Minas-Geraes. 

1868  Museu  Paraense  de  Historia  Natural,  Para. 

1869  Bibliotheca  Nacional,  Rio  de  Janeiro. 

1870  Club  de  Engenharia,  Rio  de  Janeiro. 

1875  Institute  Historico,  Geographico  e  Ethnographico  do  Brazil,  Rio  de  Janeiro. 

1878  Museu  Nacional,  Rio  de  Janeiro. 

1881  Sociedad  de  Geografia  do  Rio  de  Janeiro. 

1884  Commissao  geographica  e  geologica  de  Sa5  Paulo,  SaO  Paulo. 

1887  Prof.  Orville  A.  Derby,  Sa5  Paulo. 

1888  Dr.  Eugen  Hussak,  SaO  Paulo. 

1890  Museu  Paulista,  Sa5  Paulo. 

1872  Commiss&o  geographica  e  geologica  de  Minas  Geraes,  S.  Joao  d'El  Rei. 

British  Guiana. 

1891  John  B.  Harrison,  Georgetown. 
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Chile. 

1893  Oficina  Hidrograaca  de  Chil6,  Santiago. 
1896  Dr.  Federico  Pbilippi,  Santiago. 
1899  Sociedad  Cientifica  Alemana,  Santiago. 
1902  Sooiedad  Nacional  de  Mineria,  Santiago 
1905  Sociedad  Cientifica  de  Chile,  Santiago. 

Colombia. 
1908  Sociedad  de  Natnralistos  Colombianos,  Bogota. 

Paraguay. 

1911  Oficina  general  de  informaciones  y  oai^^s,  Asanoion. 

Peru. 

1914  La  Escnela  de  Ingenieros  del  Pern,  Lima. 
1917  Sociedad  Geografica  de  Lima,  Lima. 

Uruguay. 

1919  Dr.  D.  Florentino  Felippone,  Montevideo. 

1920  Moseo  Nacional,  Montevideo. 

1921  Oficina  Particular  de  Informaciones,  Montevideo. 

Venezuela. 
1923  Dr.  Adolf  Ernst,  Caracas. 
1926  Maseo  Nacional,  Caracas. 
1929  Universidad  de  Caracas,  Caracas. 

CHINA. 

1932  Chinese  Scientific  and  Industrial  Magazine,  Shanghai. 
1935  Zikawei  Observatory,  Shanghai. 

INDIA. 

1938  Public  Works  Department,  Irrigation  Branch,  Allahabad. 
1941  Royal  Asiatic  Society  (Bombay  Branch),  Bombay. 
1944  Under  Secretary  to  the  Government,  Bombay. 

1947  Asiatic  Society  of  Bengal,  Calcutta. 

1948  P.  N.  Bose,  Calcutta. 

1950  Geological  Survey  of  India,  Calcutta. 
1953  Thomas  H.  Holland,  Calcutta. 
1956  Indian  Meteorological  Department,  Calcutta. 
1959  Irrigation  Department  of  the  Government  of  Bengal,  Calcutta. 
1962  Dr.  Fritz  Noetling,  Calcutta. 

1965  Public  Works  Department,  Irrigation  Branch,  Colombo,  Ceylon. 
1968  Royal  Asiatic  Society  (Ceylon  Branch),  Colombo,  Ceylon. 
1971  Survey  of  India  Department,  Trigonometrical  Branch  Office,  Dehra  Dun. 
1975  P.  y.  Jagadisa  Aiyar,  Triplicaue,  Madras. 
1977  Madras  Literary  Society,  Madras. 
1980  Public  Works  Department,  Irrigation  Branch,  Madras. 
1983  Prof.  Samuel  Cooke,  Poona. 

1986  Thomason  College  of  Civil  Engineering,  Roorkee. 
1974  Public  Works  Department  of  Punjab,  Irrigation  Branch,  Simla. 
1989  United  Service  Institution  of  India,  Simla. 
20  GEOL,  PT  1 12 
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JAPAN. 

1995  Asiatic  Society  of  Japan^  Tokio. 

1998  Chishitsu  Kyoka  (Qeological  Survey  of  Japan),  Tokio. 

2001  Deatsche  Gesellschaft  fUr  Natur-nnd  Volkerkande  Ost-Asien's,  Tokio. 

2004  Imperial  Meteorological  Observatory,  Tokio. 

2007  Imperial  Mining  Bureau,  Tokio. 

2010  Tadatsugu  Kochibe,  Tokio. 

2016  Teikoku  Daigakn  (Imperial  University),  Tokio. 

2019  Tokio  Geographical  Society,  Tokio. 

1992  Prof.  Wataru  Watanabe,  Tokio. 

JAVA. 

2022  Koninklijke  Natuurknndige  Yereeniging  in  Nederlandsch-Indie,  Batavia. 
2025  Dr.  R.  D.  M.  Verbeek,  Weltevreden,  Batavia. 

PHILIPPINE  ISLANDS. 

2028  Inspeccion  general  de  Minas,  Manila. 
2031  Observatorio  Meteorologica,  Manila. 

AUSTRALIA. 

Nkw  South  Walks. 

2034  Australasian  Association  for  the  Advancement  of  Science,  Sydney. 
2037  Australian  Mining  Standard,  Sydney. 
2040  Australian  Museum,  Sydney. 
2043  George  W.  Card,  Sydney. 
2046  Joseph  E.  Carne,  Sydney. 

2048  W.  S.  Dun,  Sydney. 

2049  Robert  Etheridge,  jr.,  Sydney. 

2052  Geological  Survey,  Sydney. 

2053  John  B.  Jaquet,  Sydney. 

2055  Linnean  Society  of  New  South  Wales,  Sydney. 

2058  Prof.  Archibald  Llversidge,  Sydney. 

2061  New  South  Wales  Government  Board  of  International  Exchanges,  Sydney. 

2064  Office  of  Water  Conservation,  Department  of  Mines,  Sydney. 

2067  Edward  F.  Pittman,  Sydney. 

2070  Royal  Society  of  New  South  Wales,  Sydney. 

2073  H.  C.  Russell,  Sydney. 

2074  Sydney  Observatory,  Sydney. 

QUERNSLAND. 

2076  Greological  Survey  of  Queensland,  Brisbane. 
2079  J.  B.  Henderson,  Brisbane. 
2082  Robert  Logan  Jack,  Brisbane. 
2085  Queensland  Museum,  Brisbane. 

2087  William  H.  Rands,  Brisbane. 

2088  Royal  Geographical  Society  of  Australasia,  Queensland  Branch,  Brisbane. 

2090  Clement  L.  Wragge,  Brisbane. 

South  Australia. 

2091  Geological  Survey  of  South  Australia,  Adelaide. 
2094  Royal  Society  of  South  Australia,  Adelaide. 

2097  South  Australia  School  of  Mines  and  Industries,  Adelaide. 

2100  Prof.  Ralph  Tate,  Adelaide. 

2103  J.  J.  East,  Hackney  (near  Adelaide). 
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Tasmania. 

2106  Clerk  of  Parliament,  Hoabe  of  Assembly,  Hobart  To\vu. 

2109  Royal  Society  of  Tasmania,  Hobart  Town. 

2110  Government  Geologist,  Lannoeston. 

Victoria. 

2112  The  Gordon  Technical  College,  Geelong. 

2113  Anstralasian  Institute  of  Mining  Engineers,  Melbourne. 
2115  Department  of  Mines,  Melbourne. 

2118  Department  of  Victorian  Water  Supply,  Melbourne. 

2121  Geological  Society  of  Australasia,  Melbourne. 

2123  F.  M.  Kraus^,  Melbourne. 

2127  Public  Library,  Museums,  and  National  Gallery  of  Victoria,  Melbourne. 

2130  Royal  8i>ciety  of  Victoria,  Melbourne. 

2133  Victoria  Institute  of  Surveyors,  Melbourne. 

2136  Stawell  Technical  College  and  School  of  Mines,  Stawell. 

WESTERN  AUSTRALIA. 

2138  Geological  Surrey  of  Western  Australia,  Perth. 
2142  Andrew  Gibb  Maitland,  Perth. 

NEW  ZEALAND. 

2144  Henry  P.  Gordon,  Auckland. 

2145  Dr.  F.  W.  Hutton,  Christchuroh. 

2146  George  H.  F.  Ulrich,  Dnnedin. 

2147  James  Park,  Thames. 

2148  Colonial  Museum  and  Geological  Survey  Department,  Wellington. 

2150  Alexander  McKay,  Wellington. 

2151  The  Under  Secretary,  Mines  Department,  Wellington. 
2154  New  Zealand  Institute,  Wellington. 

AITSTRIA-HUNGARY. 

1867  Dr.  Fried.  Katzer,  Sarajevo,  Bosnia. 

2167  K.  k.  Mahrische-Gesellschaft  zur  Befitrdening  der  LandwirthBchafb  der  Natur- 

nnd  Landeskunde,  BrUnn,  Moravia. 
2160  Naturforschender  Verein,  Br  linn,  Moravia. 
2163  Hungarian  Polytechnic  School,  Budapest. 
2166  Magyar  Foldrajzi  Tiirsasag,  Budapest. 
2169  Mae;yar  Kiriayi  Fuldtani  Int<^zet,  Budapest. 
2172  Magyarhoni  Foldtani  Tarsulat,  Budapest. 
2175  Magyar  Kimilyi  Termeszettudomauyi  Tarsulat,  Budapest. 
2178  Magyar  Tudomanyos  Akademia,  Budapest. 

2181  Meteorologiai  es  Folddelejessegi  Magyar  k.  k.  intezet,  Budapest. 

2182  Dr.  Julius  Petho,  Budapest. 

2183  Dr.  Ferencz  Schafarzik,  Budapest. 

2184  Term^szetrajzi  FUzetek  Magyar  nemzeti  museum,  Budapest. 

2187  K.  k.  Franz-Josephs  Universitats  Bibliothek,  Czernowitz,  Bukowina. 

2190  Dr.  Ferdinand  Lowl,  Czernowitz,  Bukowina. 

2193  Dr.  Rudolf  Scharizer,  Czernowitz,  Bukowina. 

2196  Dr.  Cornelius  Doelter,  Grlitz,  Styria. 

2199  Mineralogisches  Institnt  der  Universitiit  Griiz,  Griitz,  Styria. 

2202  Naturwissenschaftlicher  Verein  fiir  Steiermark,  Griitz,  Styria. 

2205  Karl  A.  Penecke,  Griitz,  Styria. 
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2206  SiebenbUrgischer  Verehi  fUr  Naturwissenschafben,   Hermannstadt,  Transyl- 
vania. 
2211  Ungariscber  Karpathen-Verein,  Igl<S,  Hungary. 
2214  Ferdinandeam,  Innsbruck,  Tyrol. 

2217  Naturhistoriscbes  Landesmusenm  von  Kamten,  Klagenfurt,  Carintbia. 
2220  Akademija  Umiejetno'sci,  Krakau,  Galioia. 
2223  Dr.  Ladislaus  Szajnocba,  Krakau,  Galicia. 
2226  Muzenm  imienia  Dzieduszyokicb  we  Lwowie,  Lemberg,  Qalicia. 

2228  Prof.  Hans  Hoefer,  Leoben,  Styria. 

2229  K.  k.  Berg  Akademie,  Leoben,  Styria. 

2232  Oesterreiobiscbe  Zeitschrifb  fUr  Berg-und  Hiittenwesen,  Leoben,  Styria. 

2235  Museum  Francisco-Carol  in  urn,  Llnz,  Upper  Austria. 

2238  Dr.  Friedricb  Becke,  Pf  ag^  Bobemia. 

2241  Ceske  Akademie  Cisare  Frantiska  Josefa,  Prag,  Bobemia. 

2244  Comity  fUr  Naturwissenscbaftlicbe  Landesdurobforscbung,  Prag,  Bohemia. 

2247  Deutsober  Natnr.-mediciniscber  Verein  ''Lotos,''  Prag,  Bobemia. 

2250  Dr.  Anton  Fritscb,  Prag,  Bobemia. 

2253  K.  bohmiscbe  Gesellscbaft  dor  Wissensobaften,  Prag,  Bobemia. 

2256  Mus^e  Bobdme,  Prag,  Bohemia. 

2259  Baron  Adelbert  von  Inkey,  Presburg. 

2261  Dr.  J.  £.  Hibscb,  Tetscben  a.  Elbe. 

2262  Museo  Clvioo  di  S tori  a  Natnrale,  Trieste,  Knstenland. 

2265  K.  k.  Astronomiscb-Meteorologiscbe  Observatorium,  Trieste,  Knstenland. 

2268  Societi^  Adriatica  di  Scienze  Natiirali,  Trieste,  Knstenland. 

2271  Society  Alplna  delle  Ginlie,  Trieste,  Knstenland. 

2274  Antbropologisobe  Gresellscbaft  in  Wien,  Wien. 

2277  Dr.  A.  Bittner,  Wien. 

2280  Dr.  A.  Brezlna,  Wien. 

2283  Deutsober  u.  Oesterreicbiscber  Alpen  Verein,  Wien. 

2286  Dr.  Karl  Fritsoh,  Wien. 

2289  Dr.  Theodor  Fucbs,  Wien. 

2292  Geographiscbes  Institut  der  K.  k.  nniversitUt,  Wien. 

2295  Geologiscbes  Institut  der  Universitat  Wien,  Wien. 

2298  Dr.  Georg  Geyer,  Wien. 

2307  Kaiserlicbe  Akademie  der  Wissenscbaften,  Wien . 

2310  K.  k.  Geograpbische  Gesellscbaft,  Wien. 

2313  K.  k.  Geologiscbe  Reicbsaostalt,  Wien. 

2316  K.  k.  Gradmessungs- Bureau,  Wien. 

2319  K.  k.  Hydrograpbiscbes  Central- Bnreau,  Wien. 

2322  K.  k.  MilitUr-Geograpbiscbes  Institnt,  Wien. 

2325  K.  k.  Naturhistoriscbes  Hofmuseum,  Geologiscb-Paleontologiscbe  Abtb.  Wien. 

2328  K.  k.  Zoologisch-Botaniscbe  Gesellscbaft,  Wien. 

2331  Dr.  Felix  Karrer,  Wien. 

2334  Dr.  Edmund  von  Mojsisovics,  Edlen  von  Mojsvar,  Wien. 

2337  NaturwissenschaftUcber  Verein  der  Universitat  Wien,  Wien. 

2340  Oesterreiobiscbe  Gesellscbaft  fiir  Meteorologie,  Wien. 

2343  Dr.  Albrecbt  Penck,  Wien. 

2346  Dr.  E.  Reyer,  Wien. 

2352  Section  fiir  Naturknnde  des  0.  T.  C,  Wien. 

2355  Dr.  Guido  Staobe,  Wien. 

2358  Dr.  Ednard  Suess,  Wien. 

2361  Dr.  Emil  Tietze,  Wien. 

2364  Dr.  Franz  Tonla,  Wien. 

2367  Dr.  Gustav  Tscbermak,  Wien. 

2369  M.  Vacek,  Wien. 

2370  Verein  der  Geographen  an  der  k.  k.  Universitat,  Wien. 
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2378  Yerein  zar  Verbreitiing  Natarwisaenschaftlicher  Kenntnisse,  Wien. 
2376  Dr.  Franz  Wahner,  Wien. 

2379  Wissenschaftlicher  Clab  in  Wien,  Wien. 

2382  Dr.  Spiridion  Brasina,  Zagreb  (Agram),  Croatia. 

*  BELGIUM. 

2385  Soci^t^  Royale  de  G^ograpbie  d'Anvers,  Anvers. 

2388  Aoad^mie  Royale  des  Sciences  de  Belgiqne,  Bruzelles. 

2391  Biblioth^qiie  de  la  Commission  Centrale  de  Statistique,  Braxelles. 

2394  Commission  G^olog^qne  de  Belgique,  Bruxelles. 

2397  Emile  Delvauz,  Bruzellee. 

2400  Lonis  Dollo,  Bruxelles. 

2403  £t>at  Ind^pendant  da  Congo,  Bruxelles. 

2406  Institut  Cartograpbique  Milltaire,  Braxelles. 

2409  Dr.  Micbel  Mourlon,  Brnxelles. 

2412  Le  Mouvement  G^ograpbique,  Bruxelles. 

2415  MuB^e  Royale  d'Histoire  Naturelle  de  Belgique,  Braxelles. 

2418  £lit^  Reolas,  Bruxelles. 

2421  Revue  de  I'Universit^  de  Bruxelles,  Bruxelles. 

2424  Aim^  Rutot,  Bruxelles. 

2427  Soci^t^  Beige  de  G^ologie,  etc.,  Bruxelles. 

2430  Soci^t^  Entomologique  de  Belgique,  Bruxelles. 

2433  Soci^t^  Royale  Beige  de  G^ograpbie,  Bruxelles. 

2436  Soci^t^  Royale  Malacologique  de  Belgique,  Bruxelles. 

2437  Soci^t^  Scientifique  de  Bruxelles,  Bruxelles. 
2439  University  libre  de  Bruxelles,  Bruxelles. 
2442  Dr.  Ernest  Van  den  Broeck,  Bruxelles. 

2444  Prof.  C.  Malaise,  Gembloux. 

2445  Dr.  Xavier  Stainier,  Gembloux. 

2448  Comte  de  Kercbove  de  Deeobergbem,  Gbent. 

2451  Association  des  Ing^nieurs  sortis  de  TEcole  de  Li^ge,  Li^ge. 

2454  Dr.  Gustave  Dewalque,  Li^ge. 

2457  F^d^ration  des  Soci^t^  d'Horticulture  de  Belgique,  Li^ge. 

2460  Dr.  Lucien  Louis  de  Koninck,  Li^ge. 

2463  Socl^t^  G<^ologlque  de  Belgique,  Li6ge. 

2466  8oci^t6  Royale  des  Sciences,  Li^ge. 

2469  Prof.  Fran9ois  de  Walque,  Lou  vain. 

2472  University  Catbolique  de  Louvain,  Louvain.   ' 

2475  Dr.  P.  J.  Van  Beueden,  Louvain. 

2478  Soei^t^  des  Ing^nieurs  sortis  de  r£!cole  d'Industrie  du  Hainan t,  Mons. 

2481  8oci6t^  des  Sciences,  des  Arts  et  des  Lettres  du  Hainaut,  Mons. 

2484  Alpbonse  Briart,  Morlanwelz. 


BULGARIA. 


2487  Institut  G^ologique,  Sofia. 
2490  Princely  Library,  Sofia. 


DENMARK. 


2493  Commission  for  Ledelsen  af  de  geologiske  og  geograpbiske  Unders^gelser  i 

Gronland,  Copenbagen. 
2496  Danmarks  geologiske  Unders0gelse,  Copenbagen. 
2499  Geograpbiske  Selskabet,  Copenbagen. 
2502  Prof.  S.  M.  Jorgensen,  Copenbagen. 

2505  Kongelige  Danske  Videnskabernes  Selskabet,  Copenbagen. 

2506  Kongelige  Nordiske  Oldskrift  Selskabet,  Copenbagen. 
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2511  Dr.  Christian  F.  LUtken,  Copenhagen. 
2517  K.  J.  v.  Steenstrup,  Copenhagen. 
2520  Prof.  H.  Topsoe,  Copenhagen. 
2523  Prof.  N.  V.  Uasing,  Copenhagen. 

ICELAND. 
2526  Prof.  Th.  Thoroddsen,  Reykjavik. 

FRANCE. 

2529  Soci6td  d' Agriculture,  Sciences  et  Arts  d'Ageu,  Agen. 

2532  8ooi6t^  des  Sciences  Naturelles,  Bourg. 

2535  Acad^mie  dea  Sciences,  Agriculture,  Arts  et  Belles- Lettres,  Aix-eu-Provence. 

2538  Soci^t^  Scientifique  et  Litt^raire  d'Alais,  Alais. 

2541  Academic  des  Sciences,  Lettres  et  Arts  d' Amiens,  Amiens. 

2544  Soci^t6  Linn<5enne  du  Nord  de  la  France,  Amieus. 

2547  Soci6t6  des  Sciences  Historiques  et  Naturelles  de  ITonne,  Auxerre. 

2550  Soci^td  Ramond,  Bagn5res*de-Bigorre. 

4427  Dr.  H.  J.  Johnston-Lavis,  Beaulieu. 

2553  Soci^t^  Aoaddmique  d'Archdologie,  Scieuces  et  Arts  du  Dcpt.  de  I'Oise,  Beauvaia. 

2556  Soci^t^  d'Emulation  du  Doubs,  Besauyon. 

2559  Soci^t^  d'Etude  des  Sciences  Naturelles  de  Beziers,  Beziers. 

2562  Acad6mie  Nationale  des  Sciences,  Belles-Lettres  et  Arts,  Bordeaux. 

2565  Club  Alpin  Frangais,  Bordeaux. 

2571  Soci^t^  des  Sciences  Physiques  et  Naturelles  de  Bordeaux,  Bordeaux. 

2574  Dr.  H.  Emile  Sauvage,  Boulogne-silr-mer. 

2577  Ch.  Tardy,  Bourg-en-Bresse. 

2580  Soci^t^  Aoaddmique  de  Brest,  Brest. 

2583  Soci^t6  Linn^enne  de  Normandie,  Caen. 

2586  Sooi^td  des  Sciences  Naturelles  de  Sa6ne-et« Loire,  Chalon-snr-Sa6ne. 

2589  Sooidt6  Nationale  des  Sciences  Naturelles  et  Mathematiques,  Cherbourg. 

2592  Socidtd  de  Borda,  Dax. 

2595  Ph.  ZUrcher,  Digne. 

2598  Academic  des  Sciences,  Arts  et  Belles-Lettres  de  Dijon,  Dijon. 

2601  Soci6t4  d'Agriculture,  Sciences  et  Arts  de  Douai,  Douai. 

2604  Union  Q^ographique  du  Nord  de  la  France,  Douai. 

2607  Laboratoire  de  G^ologie  de  la  Faculty  des  Sciences,  Grenoble. 

2610  P.  Lory,  Grenoble. 

2613  Socidt^  des  Touristes  du  Dauphin^,  Grenoble. 

2616  Academic  des  Belles-Lettres,  Sciences  et  Arts  (Sciences  Naturelles),  La  Rochelle. 

2619  Socidt<S  d'Uorticaltnre  et  de  Botanique  du  Havre,  Le  Havre. 

2622  Socidt^  G<^ologique  de  Normandie,  Le  Ha'\'Te. 

2625  E.  BoUaert,  Lens. 

2628  Soci^t^  d' Agriculture,  Sciences,  Arts  et  Commerce,  Le  Puy. 

2631  Dr.  Charles  Barrels,  Lille. 

2634  Prof.  Jules  Gosselet,  Lille. 

2&37  Soci6t6  Gdologique  du  Nord,  Lille. 

2640  Socidt^  Soientifiqne  du  Ddpartement  du  Nord,  Lille. 

2643  Academic  des  Sciences,  Belles-Lettres  et  Arts  de  Lyon,  Lyon. 

2646  Dr.  Louis  Lortet,  Lyon. 

2649  Museum  d'Histoire  Naturelle  de  Lyon,  Lyon. 

2652  Observatoire  de  Lyon,  St.-Oenis- Laval,  pr^s  Lyon. 

2655  Socidt^  d' Agriculture,  Sciences  et  Industrie  de  Lyon,  Lyon. 

2657  Socidt^  d'Anthropologie  de  Lyon,  Lyon. 

2660  Socidt^  Linndenne  de  Lyon,  Lyon. 

2662  University  de  Lyon,  Lyon. 
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2663  Aoad^mie  de  M4con ;  Soci^t6  des  Arts,  Belles-Lettres  et  d'Agricnltare,  MAoon. 

2666  Faculty  des  Scieooes,  Marseilles. 

2669  Dr.  A.  F.  Marion,  Marseilles. 

2672  M.  Philippe  Matheron,  Marseilles. 

2675  Mus^e  d'Histoire  Katarelle  de  Marseilles,  Marseilles. 

2678  Soci^tKS  de  Olograph ie  de  Marseilles,  Marseilles. 

2681  Soci^t6  d' Horticulture  et  de  Botaniqae  de  Marseilles,  Marseilles. 

2684  Prof.  Victor  Raalio,  Montfaacon  d'Argonoe. 

2687  Acad^mie  des  Sciences  et  Lettres  de  Montpellier,  Montpellier. 

2690  Paul  Cazalis  de  Fondoace,  Montpellier.  ^ 

2693  Soci^t^  Languedocienne  de  G^ographie,  Montpellier. 

2696  Revne  Scientifique  da  Bonrbonnais,  etc.,  Moulins. 

2699  Academic  de  Stanislas,  Nancy. 

2702  Prof.  J.  Thoalet,  Nancy. 

2705  Sooi^t^  Acad^niique  de  Nantes  et  de  la  Loire- Inf^rieure,  Nantes. 

2708  Soci<5t^  des  Sciences  Natnrelles  de  TOoest  de  la  France,  Nantes. 

2711  Club  Alpin  Frangais,  Nice. 

2714  Soci^t6  des  Lettres,  Sciences  et  Arts  des  Alpes-Mari times,  Nice. 

2717  Aoad^mie  de  Nlmes,  Nlmes. 

2720  Soci^t4$  d'Etnde  des  Sciences  Natnrelles,  Nlmes. 

2723  Soci^t^  de  Statistiqne,  Sciences  et  Arts  dee  Deux-Sevres,  Niort. 

2726  Soci^t<$  d'Agricnlture,  Sciences,  Belles-Lettres  et  Arts  d'OrK'ans,  Orleans. 

2729  Annales  des  Mines,  Paris. 

2732  Annales  des  Ponts  et  Chauss^es,  Paris. 

2735  Annales  des  Sciences  G<^ologiqaes,  Paris. 

2738  Annales  des  Sciences  Natnrelles,  Paris. 

2741  L'Anthropologie,  Paris. 

2744  Association  Franvaise  pour  I'Avanoement  des  Sciences,  Paris. 

2747  Jnles  Bergeron,  Paris. 

2750  Prof.  Marcel  Bertrand,  Paris. 

2753  Biblioth^qne  Nationale,  Paris. 

2756  Dr.  Marcellin  Bonle,  Paris. 

2762  Bnrean  des  Longitudes,  Paris. 

2765  Lucien  Cayeux,  Paris. 

2768  Club  Alpin  Frangais,  Paris. 

2774  Commission  Franyais  des  Echanges  Internationaux,  Parin. 

2777  Conservatoire  National  des  Arts  et  M<^ tiers,  Paris. 

2780  Prof.  A.  Comu,  Paris. 

2783  Maurice  Cossmann,  Paris. 

2786  Service  G^ographique  de  TArmde,  Paris. 

2792  Direction  G<^n6fale  des  Services  Hydrographiqnes,  Paris. 

2795  Dr.  Gustav  F.  DoUfus,  Paris. 

2798  A.  Dnponchol,  Paris. 

2801  Eoole  Nationale  des  Mines,  Paris. 

2804  Ecole  Polytechniqne,  Paris. 

2807  Facult<$  des  Sciences  de  Paris,  Laboratoire  de  G<^ologie,  Paris. 

2810  Henri  Fayol,  Paris. 

2813  Prof.  F.  Fouqu^,  Paris. 

2816  Prof.  Albert  Gaudry,  Paris. 

2819  Alfired  Grandidier,  Paris. 

2822  Hacbette  &,  Cie,  Paris. 

2825  Institut  de  France :  Academic  des  Sciences,  Paris. 

2828-  Journal  de  Concbyliologie,  Paris. 

2831  Journal  des  Chemins  de  Fer,  des  Mines  et  des  Travaux  Publics,  Paris. 

2834  Laboratoire  de  Gtelogie  de  TEcole  des  Hautes  Etudes :  k  la  Sorbonne,  Paris. 
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2887  Dr.  Alfred  Laoroix,  Paris. 
2840  Prof.  A.  de  Lapparrent,  Paris. 
2843  L.  de  Laanay,  Paris. 

2845  £doaard  David  Levat,  Paris. 

2846  Prof.  A.  Michel-L^vy,  Paris. 
2849  M.  Emmannel  de  Margerie,  Paris. 
2852  M.  E.  A.  Martel,  Paris. 

2855  Dr.  Stanislas  Mennier,  Paris. 

2858  Prof.  Alphonse  Milne-Edwards,  Paris. 

2861  Minist^re  de  TAgrioalture,  Paris. 

2864  Ministers  dos  Travaux  Pablics,  Paris. 

2867  Mas^e  Ouimet,  Paris. 

2870  Mns^nm  d'Histoire  Naturelle^  Paris. 

2873  La  Natnre,  Paris. 

2876  Dr.  Emile  Onstalet,  Paris. 

2879  M.  G.  Ramond,  Paris. 

2882  Dr.  Bernard  Renaalt,  Paris. 

2885  Revue  G^ographiqne  Internationale,  Paris. 

2888  Revue  Scientifiqne,  Paris. 
2891  Emile  Riviere,  Paris. 
2894  Ch.  Sohlamberger,  Paris. 

2897  Service  de  la  Carte  G^ologique  de  la  Franoe,  Paris. 

2900  8oci^t6  Chimique  de  Paris,  Paris. 

2903  Soci6t^  d'Anthropologie  de  Paris,  Paris. 

2906  Soci^t^  de  G^ographle,  Paris. 

2909  Sooi^t^  de  G6ogTaphie  Commercielle  de  Paris,  Paris. 

2912  Soci^t^  des  Ingdnieurs  Civils,  Paris. 

2915  Socidtd  de  Spdldologie,  Paris. 

2918  Sooidt6  de  Topograpbie  de  France,  Paris. 

2921  Socidtd  Entomologique  de  France,  Paris. 

2924  Socidtd  Fran^aise  de  Mindralogie,  Paris. 

2927  Sooidt<$  Fran^aise  de  Physique,  Paris. 

2930  Socidtd  Gdologiqne  de  France,  Paris. 

2933  Socidtd  M6t<Sorologiqae  de  France,  Paris. 

2939  Sooidtd  Zoologique  de  France,  Paris. 

2942  Dr.  Ed.  L.  Trouessart,  Paris. 

2945  Rend  Zeiller,  Paris. 

2948  Socidtd  d'Agricole,  Scientifique  et  Littdraire  des  Pyrenees-Orientales,  Perpignan. 

2961  Dr.  Victor  Lemoine,  Reims. 

2954  Socidtd  d'Etude  des  Sciences  Natarelles,  Reims. 

2957  Socidtd  des  Amis  des  Sciences  et  Arts,  Rochecbonart. 

2960  Sooidtd  de  Gdograpbie  de  Roobefort,  Rocbefort. 

2963  Sooidtd  des  Lettres,  Sciences  et  Arts  de  I'Aveyron,  Rodez. 

2966  Acaddmie  des  Sciences,  Belles-Lettres  et  Arts  de  Rouen,  Rouen. 

2969  Socidtd  des  Amis  des  Sciences  Natnrelles  de  Rouen,  Rouen. 

2972  Albert  Falsan,  Saint-Cyr-au-Mont-d'Or,  pr^s  Lyon. 

2975  Ecole  des  Mines,  St.  Etienne. 

2978  Dr.  F.  Cyrille  Grand'Eury,  St.-Etienne. 

2981  Socidtd  de  Tlndnstrie  Mlndrale,  St.-Etienne. 

2982  P.  Stuart-Menteatb,  St.  Jean-de-Luz. 

2984  Socidtd  d' Agriculture  de  la  Mancbe,  Saint*  L6. 

2987  Sooidtd  des  Sciences  Historiques  et  Naturelles,  Semar. 

2993  Aoaddmie  des  Sciences,  Toulouse. 

2996  M.  Edouard  Harld,  Toulouse. 

2999  Musde  d'Histoire  Naturelle,  Toulouse. 

3002  Socidtd  des  Sciences  Pbysiques  et  Naturelles,  Toulouse. 
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9005  Sooi^t6  d'Histoire  Natarelle  de  Toulouse,  Toulouse. 

a008  Sooi^t^  de  G^ographie,  Tours. 

soil  Soci^t4^  Acad^mique  d' Agriculture,  Sciences,  etc.,  de  I'Aube,  Troyes. 

3014  Soci^td  d' Agriculture,  Sciences  et  Arts,  Valenciennes. 

GERMANY. 

3020  Dr.  Eduard  Holzapfel,  Aachen. 

3023  Natnrforsohende  (Jesellschaft  des  Osterlandes,  Altenburg. 

3026  Annaberg-Buchbolzer  Verein  fUr  Natnrkunde,  Aunaberg,  Saxony. 

3029  Natarwissenschaftlicher  Verein  fUr  Schwaben  and  Neuburg,  Augsburg,  Bavaria. 

3032  Naturforschende  Gesellschaft,  Bamberg,  Bavaria. 

3035  Dr.  G.  Berendt,  Berlin. 

3038  Botanischer  Verein  der  Provinz  Brandenburg,  Berlin. 

3044  Deutsche  Chemiscbe  Gesellschaft,  Berlin. 

3047  Deutsche  Entomologische  Gesellschaft,  Berlin. 

3050  Deutsche  Geologische  Gesellschaft,  Berlin. 

3053  Deutsche  Rundschau,  Berlin. 

3056  Dr.  Adolf  Engler,  Berlin. 

3057  R.  Friedliinder  Sl  Sohn,  Berlin. 
3059  Gesellschaft  fiir  Erdkunde,  Berlin. 

3062  Gesellschaft  Naturforschender  Frennde,  Berlin. 

3065  Hydrographisches  Amt  des  Reichs-Marine-Amts,  Berlin. 

3068  Dr.  Otto  Jaekel,  Berlin. 

3070  Dr.  F.  Kaunhovren,  Berlin. 

3071  Dr.  Konrad  Keilhack,  Berlin. 

3073  Dr.  Adolf  Klautzsch,  Berlin. 

3074  Dr.  C.  Klein,  Berlin. 

3077  Kdnigliohe  Bibliothek,  Berlin. 

3080  Konigliche  Geologische  Landes-Anstalt  und  Bergakademie,  Berlin. 

3083  Konigliches  Kriegsministerinm:  Generalstab,  Berlin. 

3086  Koniglich  prenssische  Akademie  der  Wissenschaften,  Berlin. 

3089  Koniglich  Preussisches  Meteorologisches  Institute  Berlin. 

3092  K.  Prenssische  Stemwarte,  Berlin. 

3095  Mineralogisch-Petrographisehes  Institut,  Berlin. 

3098  Dr.  Karl  A.  Mobius,  Berlin. 

3101  Natnrwissenschaftliche  Wochenschrift,  Gr.  Lichterfelde  (P.  B.)  bei  Berlin. 

3104  Physikalische  Gesellschaft,  Berlin. 

3107  Baion  Ferdinand  von  Riohthofen,  Berlin. 

3110  Dr.  Julius  Romberg,  Berlin. 

3113  Zeitschrift  fUr  das  Berg-hiitten>nnd  Salinen-wesen,  Berlin. 

3116  Zeitschrift  fUr  Praktisohe  Geologic,  Berlin-Charlottenburg. 

3119  Koniglich  Preussisches  Oberbergamt,  Bonn. 

3122  Dr.  Hngo  Laspeyres,  Bonn. 

3125  Mineralogisches  Institut  der  Universitat,  Bonn. 

3128  Naturhistorischer  Verein,  Bonn. 

3131  Dr.  A.  Philippson,  Bonn. 

3132  Prof.  Pohlig,  Bonn. 

3134  Prof.  Clemens  SchlUtisr,  Bonn. 

3137  Globus,  Braunschweig. 

3140  Naturwissenschaftliche  Rundschau,  Braunschweig. 

3143  Verein  fUr  Naturwissenschaft,  Braunschweig. 

3146  Geographische  Gesellschaft,  Bremen. 

3149  Meteorologisches  Observatorium  der  freien  Hansestadt  Bremen,  Bremen. 

3152  Natnrwissenschaftlicher  Verein,  Bremen. 

3155  Dr.  Fritz  Freeh,  Breelau. 
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3158  Koniglioh  Preussisches  Oberbergamt,  Breslan. 

3161  Dr.  Carl  G.  W.  Stenzel,  Breslan. 

3164  Verein  fiir  Natarkunde  zii  Cassel,  Cassel. 

3167  Physikalisch-TechnlBch  Reichsanstalt,  Charlotteuburg  bei  Berlin. 

3170  Dr.  Otto  Herrmann,  Chemnitz. 

3173  Naturwissenschafbliche  Gesellsobaft  /m  Chemnitz,  Chemnitz. 

3176  Dr.  J.  T.  Sterzel,  Chemnitz. 

3179  K6nigliche  Bergakademle,  Clans  thai. 

3182  Naturhlstorischer  Gesellschaft  in  Colmar,  Colmar. 

3185  Dr.  H.  Couwentz,  Danzig. 

3188  Herr  Otto  Helm,  Danzig. 

3191  Natnrforschende  Gesellschaft,  Danzig. 

3194  Grossherzogliche  hessischo  Geologische  Anstalt,  Darmstadt. 

3197  Verein  fur  Erdknnde  und  Verwandte  Wissenschaften,  Darmstadt. 

3200  Verein  fur  Geschichte  und  Naturgeschlchte  der  Baar,  Donaneschingen. 

3203  Prof.  Hermann  Engelhard t,  Dresden. 

3206  General  Direction  der  k.  Sammlnngen  fiir  Kunst  und  Wissenschaft,  Dresden. 

3209  Gesellschaft  fiir  Natur-und  Heilkunde,  Dresden. 

3212  Dr.  Ernst  Kalkowsky,  Dresden. 

3218  Naturwissensohaftliche  Gesellschaft  "Isis,''  Dresden. 

3221  Dr.  Oskar  Schneider,  Dresden. 

3224  Dr.  Alphons  Stiibel,  Dresden. 

3227  Verein  fiir  Erdkunde,  Dresden. 

3230  "  Pollichia :''  Naturw.  Verein  der  Rheinpfals,  Diirkheim  a.  d.  Haardt. 

3233  Naturwissenschaftlicher  Verein  von  Elberfeld  und  Barmen,  Elberfeld. 

3236  Natnrforschende  Gesellschaft,  Emden. 

3239  Dr.  Hans  Lenk,  Erlangen. 

3240  Physikalisch-medicinische  Sooietiit,  Erlangen. 
3242  Neue  Zoologische  Gesellschaft,  Frankfurt-a-M. 

3245  Senckenbergische  natnrforschende  Gesellschaft,  Frankfurt- a- M. 

3248  Verein  fiir  Geographie  und  Statistik,  Frankfurt-a-M. 

3251  Natarwissensohaftlicher  Verein  des  Regierungs-Bezirks,  Frankfurt- a-O. 

3254  Anglo-American  Club,  Freiberg. 

3257  Bergmannischer  Verein,  Freiberg. 

3260  Koniglioh  siichsische  Bergakademie,  Freiberg. 

3263  Dr.  Th.  Riohter,  Freiberg. 

3266  Natnrforschende  Gesellschaft,  Freiburg. 

3269  Dr.  Gnstav  Steinmann,  Freibnrg. 

3272  Dr.  Reinhard  Branns,  Giesseu. 

3275  Mineralogisches  Institut  der  Universitiit,  Giessen. 

3278  Oberhessisohe  Gesellschaft  fiir  Natur  und  Heilknnde,  Giessen. 

3281  Natnrforschende  Gesellschaft,  Gnrlitz. 

3284  Dr.  A.  von  Koenen,  Gottingen. 

3287  Konigliche  Gesellschaft  der  Wissenschaften,  Guttingen. 

3290  Petermanns  Mittheilnngen,  Goth  a. 

3293  Dr.  Emil  Cohen,  Greifswald. 

3296  Geographische  Gesellschaft  zu  Greifswald,  Greifswald. 

3299  Verein  der  Freunde  der  Naturgeschlchte  in  Mecklenburg,  Giistruw. 

3305  K.  L.  C.  Dentsche  Akademie  der  Natnrforscher,  Halle-a-S.  ' 

3308  Konigliches  Oberbergamt,  Halle-a-S. 

3311  Die  Natur,  Halle-a-S. 

3314  Natnrforschende  Gesellschaft  zn  Halle,  Halle-a-S. 

3317  Naturwissenschaftlicher  Verein  fiir  Sachsen  und  Thiiringen,  Halle-a-S. 

3320  Verein  fdr  Erdknnde,  Halle-a-S. 

3326  Dentsche  Seewarte,  Hamburg. 

3329  Geographische  Gesellschaft,  Hamburg. 


REPORT   OF   THE   DIRECTOR.  187 

3332  Natarhistorisches  Miiseaiii)  Hambar^:. 

3335  Naturwissenschaftlicher  Vereia  in  Hambarg,  Hamburg. 

3338  Yerein  ftir  Naturwissenschaftliche  Uhterhaltuog,  Hamburg -Uhlenhorst. 

3341  Geographisohe  Gesellsohaft,  Hannoyer. 

3344  Naturhistorische  Gesellschaft,  Hannover. 

3347  Dr.  Carl  Strnckmann,  Hannover. 

3330  Dr.  Karl  Gtogenbaur,  Heidelberg. 

3353  Groasherzogliche  Badisohe  Geologische  Laudesanstalt,  Heidelberg. 

3356  NaturhUtorisch-medicinischer  Yerein,  Heidelberg. 
3359  Dr.  H.  F.  Roeenbnscb,  Heidelberg. 

3362  Dr.  A.  Andreae,  Hildesheim. 

3365  Geograpbiscbe  Gesellschaft,  Jena. 

3368  Dr.  Ernst  Haeckel,  Jena. 

3371  Mediziniscb-naturwissenschaftlicbe  Geflellscbaft,  Jena. 

3374  Dr.  Johannes  Waltber,  Jena. 

3377  Zoologtsotaes  Institnt,  Jena. 

3380  Central  Bureau  fiir  Meteorologie  und  Hydrograpbie,  Karlsruhe. 

3383  Dr.  Hermann  Trautscbold,  Karlsruhe. 

3386  Dr.  Johannes  Lehmann,  Kiel. 

3389  Ministerial  Commission  znr  wis^n.  Untersnchung  der  deulscben  Meere,  Kiel. 

3392  NatnrwissenschaftUcher  Yorein  fdr  Schleswig-Holstein,  Kiel. 

3395  Dr.  Alfred  Jentsch,  Konigsberg. 

3398  Konigsberger  Geographiscbe  Gesellschaft,  Konigsberg. 

3404  Prof.  Otto  Mugge,  Konigsberg. 

3407  Physikalisoh-okonomische  Gesellschafbi  Konigsberg. 

3410  Annalen  der  Chemie  (Justus  Leibig),  Leipzig. 

3413  Annalen  der  Physik  und  Chemie  (Poggendorf ),  Leipzig. 

3416  Berg-nnd  Htittenmannisohe  Zeitung,  Leipzig. 

3419  F.  A..  Brookhaus'  Yerlags  Buchhandlung,  Leipzig. 

3422  Prof.  Hermann  Credner,  Leipzig. 

3425  Dr.  .Tohannes  Felix,  Leipzig. 

3428  Dr.  Felix  FlUgel,  Leipzig. 

3431  Furstlich  Jablouowski'scbe  Gesellschaft  der  Wissenschafbeu,  Leipzig. 

3434  Geographiscbe  Zeitschrift,  Leipzig. 

3437  Geologische  Landesnntersuchung  des  Kunigsreichs  Saobsen,  Leipzig. 

3440  Dr.  Phil.  Bruno  Giesocke,  Leipzig. 

3443  Koniglich  Siichsisohe  Gesellschaft  der  Wissenscliaften,  Leipzig. 

3446  Museum  fUr  Yolkerkunde,  Leipzig. 

3449  Naturforschende  Gesellschaft,  Leipzig. 

3452  Piidagogische  Zentralbibliothek  (Comenius  Stiftung)  Leipzig;. 

3455  Yerein  flir  Erdkunde,  Leipzig. 

3458  Prof.  Ferdinand  Zirkel,  Leipzig. 

3461  Yerkaufs-Syndicat  der  Kaliwerke,  Leopoldshall  bei  Stassfurt. 

3464  Natnrwissensohaftlicher  Yerein,  Ltineberg. 

3467  Yerein  fiir  Naturkunde,  Mannheim. 

3470  Gesellschaft  zur  Beforderung  der  Gesammteu  Naturwissenscbaften,  Marburg. 

3473  Dr.  Emanuel  Kayser,  Marburg. 

3476  Museum  Ludwig  Salvator,  Meissen. 

3479  Academic  de  Metz,  Metz. 

3482  Yerein  fUr  Erdknnde,  Metz. 

3357  Dr.  Alfred  Osann,  Miilhauaen. 
3485  Prof.  A.  ^on  Baeyer,  Miinchen. 
3488  Dr.  Alfred  Bergeat,  MUnchen. 

3491  Geographiscbe  Geeellscbaft,  Miinchen. 

3494  Prof.  P.  Groth,  MUnchen. 

3497  K.  Bayerische  Oberbergaint,  MUnchen. 
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3500  K5niglich  Baierisohe  Akademie  der  Wissehschaften,  Milnchen. 

3503  K.  Baierische  Commission  der  Europaischea  Gradmessung,  MUnohen. 

3506  Miinchener  Anthropologische  Gesellsohaft,  MUnchen. 

3512  Dr.  Carl  A.  Zittel,  MUnchen. 

3515  Mineralogisch-palaeontologisohes  Maseum  der  Konigl.  Akademie,  Milnster. 

3518  Natnrhistorische  Gesellschaft,  NQrnberg. 

3521  Offenbaoher  Verein  fdr  NatUrkunde,  Offenbach-aM. 

3524  Natnrwissenschaftlicher  Verein,  Osnabriick. 

3527  Natnrhistorisclier  Verein,  Passan. 

3530  Dr.  Erich  Geobeler,  Potsdam. 

3533  Prof.  Robert  Helmert,  Potsdam. 

3536  Kuniglich  Geodiitisches  Institut,  Potsdam. 

3539  Naturwissenschaftlicher  Verein  in  Regensburg,  Regensbnrg. 

3542  Dr.  £.  Geinitz,  Rostock. 

3545  Grossherzoglich  Meoklenburgische  Geologische  Landesanstalt,  Rostock. 

3547  Dr.  W.  Reiss,  Schloss  Konitz  i.  ThUringen. 

3548  Dr.  E.  W.  Benecke,  Strassbnrg. 
3551  Dr.  H.  BUcking,  Strassbnrg. 

3554  Commission  fiir  die  geologische  Landes-Untersnchung  von  Elsass-Lothringen, 

Strassbnrg. 
3557  Dr.  Georg  Gerland,  Strassbnrg. 

3560  Kaiserliches  Universitats-und  Landesbibliothek,  Strassbnrg. 
3563  3oci6t^  des  Sciences,  Agricnlture  et  Arts  de  la  Basse-Alsace,  Strassbnrg. 
3566  Dr.  Alexander  Tornquist,  Strassbnrg. 

3569  K.  WUrttembergische  Commission  fiir  die  Enropiiische  gradmessnng,  Stnttgart. 
3572  K.  WtirttembergischeR  Statistisches  Landesamt,  Stuttgart. 
3575  Nenes  Jahrbnch  fiir  Mineralogie,  Stnttgart. 

3578  Verein  fiir  Vaterliindische  Natnrknude  in  Wilrttemberg,  Stnttgart. 
3581  Heinrich  Grebe,  Trier. 
3401  Dr.  Ernst  Koken,  Tiibingen. 
3584  Dr.  E.  A.  WUlfing,  Tubingen. 
3587  Geographisches  Institut,  Weimar. 
3590  Nassanischer  Verein  fUr  Natnrknnde,  Wiesbaden. 
3593  Verein  fdr  Natnrknnde,  Zwickan. 

GREAT  BRITAIN. 

England. 

3596  Bath  Natural  History  and  Antiquarian  Field  Clnb,  Bath. 

3602  Birmingham  Natural  History  and  Microscopical  Society,  Birmingham. 

3605  Prof.  Chas.  Lapworth,  Birmingham. 

3608  Free  Public  Library,  Bootle,  near  Liverpool. 

3611  Free  Library,  Bradford. 

3614  Brighton  and  Sussex  Natural  History  Society,  Brighton. 

3617  Miss  Agnes  Crane,  Brighton. 

3620  Bristol  Naturalists'  Society,  Bristol. 

3623  Dr.  Henry  Clifton  Sorby,  Broomfield. 

3626  William  Theobald,  Esq.,  Bndleigh-SalterCon. 

3629  The  Mining  Association  and  Institute  of  Cornwall,  Camborne. 

3632  Cambridge  Philosophical  Society,  Cambridge. 

3635  Prof.  George  H.  Darwin,  Cambridge. 

3638  Rev.  Osmond  Fisher,  Cambridge. 

3641  Prof.  Alfred  Harker,  Cambridge. 

3644  Prof.  Thomas  McKenny  Haghes',  Cambridge. 

3647  John  Edward  Marr,  Esq.,  Cambridge. 
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3660  Mineralogical  Society  of  Great  Britain  and  Ireland,  Cambridge. 

3653  University  Library,  Cambridge. 

3^9  Public  Library,  Mnseum,  and  School  of  Art,  Carlisle. 

3660  Charles  O.  Treohmann,  Castle  Eden,  Co.  Durham. 

3662  Royal  Engineers'  Institute,  Chatham. 

3665  Edward  Wethered,  Esq.,  Cheltenham. 

3668  Chester  Society  of  Natural  Science  and  Literature,  Chester. 

3671  Chesterfield  and  Midland  Counties  Institution  of  P^ngioeers,  Chesterfield. 

3674  Dr.  George  Jennings  Hinde,  Croydon. 

S677  William  Whitoker,  Esq.,  Croydon. 

3680  Wiltshire  Archaeological  and  Natural  History  Society,  Devizes. 

3683  Dudley  and  Midland  Geological  and  Scientific  Society  and  Field  Clnb,  Dudley. 

3686  Royal  Cornwall  Polytechnic  Society,  Falmouth. 

3689  Cotteswold  Naturalists'  Field  Club,  Gloucester. 

3692  Riehard  Lydekker,  Esq.,  Harpenden,  Herts. 

3694  Hull  Geological  Society,  Hull. 

3695  Percy  F.  Kendall,  Esq.,  Leeds. 

3698  Leeds  Geological  Association,  Leeds. 

3701  Leeds  Philosophical  and  Literary  Society,  Leeds. 

3704  Yorkshire  College  of  Science,  Leeds. 

3707  Leicester  Literary  and  Philosophical  Society,  Leicester. 

3710  Discovery,  Liverpool. 

3713  Literary  and  Philosophical  Society  of  Liverpool,  Liverpool. 

3716  Liverpool  Geographical  Society,  Liverpool. 

3719  Liverpool  Geological  Association,  Liverpool. 

3722  Liverpool  Geological  Society,  Liverpool. 

3725  Prof.  G.  H.  Morton,  Liverpool. 

3728  T.  Mellard  Reade,  Esq.,  Liverpool. 

3731  University  College,  Liverpool. 

3734  Academy,  London. 

3737  Annals  and  Magazine  of  Natural  History,  London. 

3740  Anthropological  Institute  of  Great  Britain  and  Ireland,  London. 

3743  George  Barrow,  Esq.,  London. 

3746  Hilary  Bauermao,  Esq.,  London. 

3749  Rev.  J.  F.Blake,  London. 

3752  Prof.  T.  G.  Bonney,  London. 

3755  Bookseller,  London. 

3758  British  Association  for  the  Advancement  of  Science,  London. 

3761  British  Museum  (General  Library),  London. 

3764  British  Museum  (Natural  History),  London. 

3767  John  Allen  Brown,  London. 

3770  George  Isaac  Bryant,  London. 

3773  William  Carru there,  London. 

3776  Chemical  News,  Loudon. 

3779  Chemical  Society,  London. 

3782  Colliery  Guardian  and  Journal  of  the  Coal  and  Iron  Trades,  London. 

3785  Samuel  Herbert  Cox,  Esq.,  London. 

3788  Sir  W.  Crookes,  London. 

3791  J.  R.  Dakyns,  London. 

3794  Dulwich  College  Science  Society,  London. 

3797  Engineering,  London. 

3800  Engineering  Review,  London. 

3803  Entomoloj^ical  Society  of  London,  London. 

3806  Dr.  Robert  Etheridge,  London. 

3809  Dr.  Lazarus  Fletcher,  London. 

3815  Chas.  Foz-Strangways,  Esfj.,  London. 
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3818  Sir  Archibald  Geikie,  LondoD. 

3821  Geological  Magazine,  London. 

3821  Geological  Society  of  London,  London. 

3827  Geological  Survey  of  the  United  Kingdom,  London. 

3830  GeologiBta'  Association,  London. 

3833  John  Walter  Gregory,  Esq.,  London. 

3836  Guildhall  Library,  London. 

3839  George  F.  Harris,  London. 

3842  Sir  Henry  H.  Howorth,  London. 

3845  Industries  and  Iron,  London. 

3848  Institution  of  Civil  Engineers,  London. 

3851  Institution  of  Mechanical  Engineers,  London. 

3854  Iron  and  Steel  Institute,  London. 

3857  Prof.  Thomas  Rupert  Jones,  London. 

3860  Prof.  John  Wesley  Judd,  London. 

3863  A.  J.  Jukes-Brown,  Esq.,  London. 

3866  G.  W.  Lamplugh,  London. 

3869  Linnean  Society,  London. 

3872  James  Logan  Lobley,  Esq.,  London. 

4022  London  Library,  London. 

3875  Joseph  Lucas,  London. 

4241  Dr.  J.  C.  Forsyth,  Major,  London. 

3878  The  Mining  Journal,  London. 

3881  Nature,  London. 

3884  Edwin  Tulley  Newton,  Esq.,  London. 

3887  Patent  Office  Library,  London. 

3890  Physical  Society  of  London,  London. 

3893  MisB  Catherine  A.  Raisin,  London. 

3896  Alexander  Ramsey,  Esq.,  London. 

3899  Clement  Reid,  Esq.,  London. 

1182  Charles  M.  Bolker,  London. 

3902  Royal  Geographical  Society  of  London,  London. 

3905  Royal  Institution  of  Great  Britain,  London. 

3908  Royal  Meteorological  Society,  London. 

3914  Royal  Society  of  London,  London. 

3917  Royal  United  Service  Institution,  London. 

3923  Frank  Rutley,  Esq.,  London. 

3926  Harry  Govier  Seeley,  London. 

3929  Society  of  Engineers,  London. 

3932  South  Kensington  Museum  (Educational  Library),  London. 

3935  J.  J.  H.  Teall,  West  Dulwich,  London. 

3938  Victoria  Institute,  London. 

3941  W.  W.  Watts,  Esq.,  London. 

3944  William  Wesley  <&  Son,  London. 

3947  Dr.  Henry  Woodward,  London. 

3950  Librarian  Zoological  Society  of  London,  London. 

3953  John  Ward,  Longton. 

3956  Zoologist,  Lower  A  ddisoombe,  Surrey. 

3959  Herbert  Bolton,  Manchester. 

3962  Prof.  W.  Boyd  Dawkins,  Manchester. 

3965  Bernard  Hobson,  Manchester. 

3968  Manchester  Geographical  Society,  Manchester. 

3971  Manchester  Geological  Society,  Manchester. 

3974  Manchester  Literary  and  Philosophical  Society,  Manchester. 

3977  Owens  College,  Manchester. 

3980  Marlborough  College  Natural  History  Society,  Marlborough. 
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3988  Yorkshire  Qeologioal  and  Polyteohnlo  Society,  Hopton,  Mirfield. 
3986  North  Staffordshire  Nataralista'  Field  Club,  Newoastle,  Staffordshire. 

3989  Durham  College  of  Science,  Newcastle-on-Tyne. 
3992  Prof.  George  A.  Leboar,  Newcaatle-on-Tyne. 
3996  Prof.  Henry  Louis,  Newcastle-on-Tyne. 

3998  Natural  History  Society  of  Northumberland,  etc.,  Newcastle-on-Tyne. 
4001  North  of  England  Institute  of  Mining  and  Mechanical  Engineers,  Newcastle- 
on-Tyne. 
4004  Prof.  John  Milne,  Newport,  Isle  of  Wight. 

4007  Northamptonshire  Natural  History  Society  and  Field  Club,  Northampton. 
4010  Norfolk  and  Norwich  Naturalists'  Society,  Norwich. 
4013  Oldham  Free  Reference  Library,  Art  Gallery,  and  Museum,  Oldham. 

4015  A.  C.  Nicholson,  Oswestry. 

4016  Bodleian  Library,  Oxford. 

4019  Radcliffe  Scientific  Library,  Oxford. 

4112  Prof.  W.  J.  Sollas,  Oxford. 

4025  Penzance  Natural  History  and  Antiquarian  Society,  Penzance. 

4028  Royal  Geological  Society  of  Cornwall,  Penzance. 

4081  Devonshire  Association  for  the  AdTancement  of  Science,  etc.,  Plymouth. 

4084  Plymouth  Institution  and    Devon  and  Cornwall  Natural    History  Society, 

Plymouth. 
4037  Science  and  Art  and  Technical  Schools,  Plymouth. 

4040  Isle  of  Man  Natural  History  and  Antiquarian  Society,  Ramsey,  Isle  of  Man. 
4043  Free  Public  Library  and  Museum,  Reading. 
4046  Dr.  Edward  Frankland,  Reigate. 
4049  Rugby  School  Natural  History  Society,  Rugby. 
4052  Hartley  Institution,  Southampton. 

4055  Ordnance  Txigonometrical  Survey  of  Great  Britain  and  Ireland,  Southampton. 
4058  Free  Library  and  Museum,  Stoke-on-Trent,  Staffordshire. 
4061  Sir  Joseph  Dalton  Hooker,  Sunningdale,  Berks. 
4064  Prof  Nevil  Story  Maskelyne,  Swindon,  Wiltshire. 
4067  Royal  Institution  of  Cornwall,  Trnro. 

4070  Herts  Natural  History  Society  and  Field  Club  *<Herga,''  Watford,  Herts. 
4073  Wellington  College  Natural  Science  Society,  Wellington  College  Station,  S.  E.  R. 
4076  Wigan  Mining  and  Mechanical  School,  Wigan. 
4079  Yorkshire  Philosophical  Society,  York. 

Irelai^d. 

4082  Bnlfast  Naturalists'  Field  Club,  Belfast. 

4085  Belfast  Natural  History  and  Philosophical  Society,  Belfast 
4088  Queen's  College,  Cork. 

4091  Prof.  G.  A.  J.  Cole,  Dublin. 

4093  Geological  Survey  of  Ireland,  Dublin. 

4100  National  Library  of  Ireland,  Dublin. 

4103  Royal  Dublin  Society,  Dublin. 

4106  Royal  Irish  Academy,  Dublin. 

4109  Royal  Society  of  Antiquaries  of  Ireland,  Dubliii. 

4115  Queen's  College,  Galway. 

4097  George  H.  Kinahan,  Woodlands,  Fairview,  County  Dublin 

S<;OTLAND. 

4118  Natural  History  Society,  Aberdeen. 
4124  University  Library,  Aberdeen. 
4127  University  College,  Dundee. 
4130  Advocates'  Library,  Edinburgh. 
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4133  Botanical  Society,  Edinburgh. 

4136  Edinburgh  Greological  Society,  Edinburgh. 

4139  Dr.  James  Oeikie,  Edinburgh. 

4142  Geological  Survey  of  Scotland,  Edinburgh. 

4145  William  Gunn,  Esq.,  Edinburgh. 

4148  Highland  and  Agricultural  Society  of  Scotland,  Edinburgh. 

4151  John  Murray,  Edinburgh. 

4154  Royal  Physical  Society,  Edinburgh. 

4457  Royal  Scottish  Geographical  Society,  Edinburgh. 

4160  Royal  Society  of  Edinburgh,  Edinburgh. 

4163  Library  of  the  University  of  Edinburgh,  Edinburgh. 

4166  Geological  Society,  Glasgow. 

4169  Glasgow  University  Library,  Glasgow. 

4172  Lord  Kelvin,  Glasgow. 

4175  Natural  History  Society  of  Glasgow,  Glasgow. 

4178  Philosophical  Society,  Glasgow. 

4181  Mining  Institute  of  Scotland,  Staneacre,  Hamilton. 

4184  Berwickshire  Naturalists'  Club,  Kelso. 

4187  University  Library,  St.  Andrews. 

4190  Robert  Kidston,  Stirling. 

Wales. 

4192  Thomas  Winter,  Bangor. 

4193  Cardiff  Naturalists'  Society,  Cardiff. 

4199  South  Wales  Institute  of  Engineers,  Cardiff. 

4195  University  College  of  South  Wales  and  Monmouthshire,  Cardiff. 

4196  Clement  Le  Neve  Foster,  Llandudno. 

4202  Swansea  District  Society  of  Mining  and  Metallurgical  Industries,  Swansea. 

GREECE. 
4205  National  Library  of  the  Greeks,  Athens. 

ITALY. 

4208  Accademia  di  Scienze,  Lettere  e  Arti  dei  Zelanti  e  pp.  dello  studio,  Acireale. 

4214  R.  Ateneo  di  Scienze,  Lettere  ed  Arti  di  Bergamo,  Bergamo. 

4217  Dr.  Giovanni  Capellini,  Bologna. 

4220  R.  Accademia  delle  Scienze  dell'  Istituto  di  Bologna,  Bologna. 

4223  Rivista  Italiana  di  Paleontologia,  Bologna. 

4226  Ateneo  di  Scienze,  Lettere  ed  Arti,  Brescia. 

4228  Ing.  Doraenico  Zaccagna,  Carrara. 

4229  Accademia  Gioenia  di  Scienze  Naturali,  Catania,  Sicily. 
4232  R.  Osservatorio  di  Catania  ed  Etnes,  Catania,  Sicily. 
4235  Cav.  Ing.  Celso  Capacci,  Firenze. 

4238  Dr.  Enrico  H.  Giglioli,  Firenze. 

4244  Museo  di  Geologia  e  Paleontologia  del  R.  Istltuto  di  Studi  Superiori,  Firenze. 

4247  Societa  Entomologica  Italiana,  Firenze. 

4250  Prof.  Carlo  de  Stefani,  Hrenze. 

4253  Prof.  Arturo  R.  Issel,  Geneva. 

4256  Museo  Civico  dl  Storia  Naturale,  Geneva. 

4259  Sig.  Stefano  Traverse,  Geneva. 

4262  Prof.  Giuseppe  Scarabelli,  Imola. 

4265  Reale  Accademia  Lucchese  di  Scienze,  Lettere  ed  Arti,  Lucca. 

4268  R.  Istituto  Lombardo  di  Scienze  e  Lettere,  Milano. 
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4271  Sooietji  d'Esploraziooe  oommeroiale  in  Africa,  Milano. 

4274  Societa  Italiana  di  Scienze  Natarali,  Milano. 

4277  R.  Accademia  dl  Scienze,  Lettere  ed  Arti,  Modena. 

4280  Societa  Meteorologica  Italiana,  Moncalieri. 

4283  Masco  Mineralogico  della  r.  Univenitik,  Napoli. 

4286  Reale  Istituto  d'Incoraggiamento  alle  Scienze  Katurali,  Napoli. 

4289  R.  Osserratorio  Meteorologioo  VesuYiano,  Napoli. 

4292  Society  Africana  d'ltalia,  Napoli. 

4295  Society  di  Naturalisti  in  Napoli,  Napoli. 

4298  Societa  Reale  di  Napoli :  Reale  Accademia  delle  Scienze  Fiaiche  e  Matematiche, 

Napoli. 
4301  Stazione  Zoologica,  Napoli. 
4304  Prof.  Giovanni  Omboni,  Padova. 
4307  R.  Accademia  di  Scienze,  Lettere  ed  Arti,  Padova. 
4310  Societa  Veneto-Trentina  di  Soienze  Natnrali,  Padova. 
4313  Annalee  de  Geologic  et  de  Pal^ontologie  (Gregorio),  Palermo,  Sicily. 
4316  Marquis  Antonio  de  Gregorio,  Palermo,  Sicily. 
4319  R.  Accademia  di  Scienze,  Lettere  e  Belle  Arti,  Palermo,  Sicily. 
4322  BuUettino  di  Paleontologia  Italiana,  Parma. 
4325  II  Nnovo  Risorgimento,  Parma. 
4328  Dr.  Lnigi  Brngnatelli,  Pavia. 

4331  Giomale  di  Mineralogia,  Cristallografla  e  Petrogratia,  Pavia. 
4334  Prof.  Dr.  Torqnato  Taramelli,  Pavia. 
4337  Prof.  Antonio  IVAohiardi,  Pisa. 
4340  Dr.  Mario  Canavaria,  Pisa. 
4343  R.  Uuiversitjk  degli  Studi,  Pisa. 
4346  Societa  Toecana  di  Scienze  Natural!,  Pisa. 
4349  Sig.  Giovanni  Aichino,  Roma-Est. 
4361  Sig.  Ing.  Luigi  Baldacci,  Rome. 

4352  Biblioteoa  Centrale  Nazionale  Vittorio  Emanuele,  Rome. 
4400  Cosmos,  Rome. 

4355  Direzione  Generale  delFAgricoltura,  Rome. 
4358  Instituto  Cartografico  Italiano,  Rome. 
4361  Prof.  Bernardino  Lotti,  Rome. 
4364  Prof.  Romolo  Meli,  Rome. 
4367  Dott.  Alessandro  Portis,  Rome. 
4373  Reale  Accademia  del  Lilicei,  Rome. 
4376  R.  Comitate  Geologico  d'ltalia,  Rome. 
4379  Reale  Corpo  dell  Miniere,  Rome. 
4382  Societa  degli  Spettroecopisti  Italiani,  Rome. 
4385  Societa  Geografica  Italiana,  Rome. 
4388  Societii  Geologica  Italiana,  Rome. 
4391  Societa  Italiana  delle  ^cienze  (detta  die  XL),  Rome. 
4394  Accademia  Reale  delle  Soienze,  Torino. 
4397  Club  Alpino  Italiano  (Sezione  di  Torino),  Torino. 

4402  Moseo  di  Zoologia  e  Anatomia  Comparata^  Torino. 

4403  Dott.  C.  F.  Parano,  Torino. 
4406  Reale  Museo  Geologioo,  Torino. 
4409  Dott.  Federico  Sacco,  Torino. 

4412  Reale  Istitnto  Teonico  Antonio  Zanon,  Udine. 
4415  Neptunia,  Venezia. 

4418  Reale  Istituto  di  Scienze,  Lettere  ed  Arti,  Venezia. 
4421  Accademia  d'Agricoltura  Commercio  ed  Arti,  Verona. 
4424  Accademia  Olimpica,  Vicenza. 
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NETHERLANDS. 

4430  Koninklijke  Akademie  van  Wetensohappeii;  AmeteTdam. 

4433  Eon.  Nederlandsch  Aardrykskundig  Genootsohap,  Amsterdam. 

4436  Eoninklijk  Zoologisch  Genootschap  '^Natura  Artis  Magistral'  Amsterdam. 

4439  Minister  van  Kolonien,  Amsterdam. 

4442  Biblioth^que  de  L'Eoole  Polytechniqne,  Delft. 

4445  Commission  G^odesiqne  N6erlandaise,  Delft. 

4448  Koninklijk  Institant  van  IngenienrSj  's  Gravenhage. 

4451  Koninklijk  Instituiit  voor  de  Taal-,  Land-  en  Volkenknnde,  's  Gravenhage. 

4454  Natnurkundig  Genootschap,  Groningen. 

4457  Hollandsche  Maatschappij  van  Wettensohappen,  Haarlem. 

4460  Teyler's  Genootschap :  Teyler's  Museum,  Haarlem. 

4463  Nederlandsche  Dierkundige  Vereeniging,  Holder. 

4466  Provinciaal  Genootschap  van  Kunsten  en  Wetenschappen  in  Noord-Brabant, 
's  Hertogenbosch. 

4469  Academia  Lugduno-Batava,  Leiden. 

4472  Geologisches  Reichs-Museum,  Leiden. 

4475  Dr.  K.  Martin,  Leiden. 

4478  Nederlandsche  Botanische  Vereeniging,  Leiden. 

4481  Bataafsch  Genootschap  van  Proefondervindelijke  Wijsbegeerte  Beurs,  Rot- 
terdam. 

4484  Koninklijk  Nederlandsch  Meteorologisch  Instituut,  Utrecht. 

4487  Dr.  J.  Lori6,  Utrecht. 

4490  Provinciaal  Utrechtsch  Genootschap  van  Kunsten  en  Wetenschappen,  Utrecht. 

4493  Bibliotheek  der  Universiteit  te  Utrecht,  Utrecht. 

4496  Prof.  C.  E.  Arthnr  Wichmann,  Utrecht. 

4499  Institut  Grand-ducal  de  Luxembourg,  Bection  des  Sciences  Naturelles  et  Mathe- 
matiques,  Luxembourg. 

NORWAY. 

4502  Bergens  Museum,  Bergen. 

4505  Naturen,  Bergen. 

4511  Prof.  W.  C.  Brogger,  Chris tiania. 

4514  Kongelige  Norske  Universitet,  Christiania. 

4517  Metallurgical  Laboratory  of  the  University,  Christiania. 

4520  Norges  Geografiske  Opmaaling,  Christiania. 

4523  Norges  Geologiske  Undersogelse,  Christiania. 

4526  Den  Norske  Gradmaaling  Kommission,  Christiania. 

4529  Det  Norske  Meteorologiske  Institut,  Christiania. 

4532  Den  Norske  Turistforening,  Christiania. 

4535  Nyt  Magazin  for  Naturvidenskabeme,  Christiania. 

4538  Dr.  Hans  Reusch,  Christiania. 

4541  Aksel  S.  Steen,  Christiania. 

4544  Videnskabs  Selskabet  i  Christiania,  Christiania. 

4547  Troms^  Museum,  Troms0. 

4550  Kongelige  Norske  Yidenskabers  Selskabet,  Trondhjem. 

4553  Den  Tekniske  Laereanstalt,  Trondl^em. 

PORTUGAL. 

4556  Academia  Real  das  Sciencias,  Lisboa. 

4559  Dr.  Joao  Carlos  de  Brito  Capello,  Lisboa. 

4562  Paul  Choffat,  Lisboa. 

4568  Commissao  dos  Trabalhos  Geologicos,  Lisboa. 

4571  Direccao  Geral  dos  Trabalhos  Geodesicos,  Lisboa. 
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4574  ReTae  da  Portugal  et  de  ses  Colonies,  Lisboa. 
4577  Sociedade  de  Geo<n*aphia  de  Lisboa,  Lisboa. 
4580  Annaes  de  Scienciaa  Nataraes,  Porto. 
4583  Portugalia,  Porto. 

ROUMANIA. 

4585  Directiunea  Biuroalua  Geologicu,  Buchareet. 

4586  Math.  M.  Draghic^nn,  Bucharest. 

4588  Societatea  Geografica  Romln&,  Bucharest. 

4589  Prof.  Gregoriu  Stefanescn,  Bucharest. 

4.592  Commission  Europdenue  du  Danube,  Galatz,  Moldavia. 

RUSSIA. 

4595  Dorpater  Natnrforscher  Gesellschaft,  Dorpat. 
4598  Dr.  Phil.  Francois  Loewinson-Lessing,  Dorpat. 
4601  Mineralogisches  Museum,  Dorpat. 

4604  Soci^t4  Ourallenne  des  Sciences  Naturelles,  Ekaterinburg. 
4607  Finlands  Geologiska  Undersukniug,  Helsingfors,  Finland. 
4610  Finska  Vetenskaps  Societet,  Helsingfors,  Finland. 
4613  J.  J.  Seder  holm,  Helsingfors,  Finland. 
4616  Societas  pro  Fauna  et  Flora  Fennica,  Helsingfors,  Finland. 
4619  Soci^t^  de  G^ographie  de  Finlaude,  Helsingfors,  Finland. 
4622  K.  RuBsische  Geographisohe  Gesellschaft,  Irkoutsk,  Siberia. 
4625  Naturhistorische  Gesellschaft  der  k.  Russischen  Universitat  Kazan,  Kazan. 
4628  K.  Universitat  Kharkov,  Kharkov. 
4631  Naturhistorische  Gesellschaft,  Kiew. 
4634  Prof.  Paul  Venukoff,  Kiew. 

4637  Cabinet  de  Gdographie  de  TUniversit^  de  Moscou,  Moscow. 
4640  Prof.  Alexis  Pavlov,  Moscow. 

4643  Soci^t^  Imperials  des  Amis  des  Sciences  Naturelles,  Moscow. 
4646  Soci6t^  Imp^riale  des  Natnralistes  de  Moscou,  Moscow. 
4649  Club  Alpin  de  Crim<^e,  Odessa. 

4652  Soci^t^  des  N^turalistes  de  la  Nouvelle  Russie,  Odessa. 
4655  Obschestvo  Issliedovatelei  Zapadnoi  Sibiri,  Omsk,  Siberia. 
4658  K.  Russische  Geographische  Gesellschaft,  Orenburg. 
4661  Nioolai  Haupt-Sternwarte,  Poulkowa. 
4664  Natnrforscher  Verein  zu  Riga,  Riga. 
4667  Academic  Imp^riale  des  Sciences,  St.  Petersburg. 

4673  L' Association  Russe  pour  TA  van  cement  des  Sciences  Phisico-chimiques,  Natur- 
elles, et  Biologiques,  St.  Petersburg. 
4676  Biblioth^que  Imp^riale  Publique,  St.  Petersburg. 
4679  Comity  G6ologique,  St.  Petersburg. 
4682  Dr.  Alex.  Fischer  de  Waldheira,  St.  Petersburg. 

4685  Hidrogratitcheekoi  Departament  Morskago  Ministerstvn,  St.  Petersburg. 
4688  Hortus  Botanicns  Imperial  is  Petropolitanus,  St.  Petersburg. 
4691  Kaiserliche  Russische  Geographische  Gesellschaft,  St.  Petersburg. 
4694  Prof.  Alexandre  Karpinsky,  St.  Petersburg. 

4696  Prof.  K.  de  Kroustchoif,  St.  Petersburg. 

4697  Prof.  Alexander  Krupsky,  St.  Petersburg. 
4700  Prof.  Dr.  Valerian  de  Moeller,  St.  Petersburg. 

4703  Mus4e  G^ologique  de  PUniversitd  Imperials,  St.  Petersburg. 

4706  Prof.  Jean  Mouschketov,  St.  Petersburg. 

4712  Naturhistorische  Gesellschaft  der  Kaiserliche  Unlversitut  St.  Petersburg,  St. 

Petersburg. 
4718  Russkoe  Fiziko-Chimitcheskoe  Obschestvo  pri  St.-Petersburgskom  Universi- 

tete,  St.  Petersburg. 
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4721  Section  Gdologiqne  du  Cabinet  de  sa  Majesty  (Miniature  de  la  Maison  de  TEiu- 

perenr),  St.  Petersburg. 
4724  Section  Topographiqne  de  r£tat  Major,  St.  Petersburg. 
4709  Soci6t6  Imp^riale  de  mindralogiqne,  St.  Petersburg. 
4730  Col.  B.  Witkowski,  St.  Petersburg. 
4733  Administration  des  Mines  du  Caucase,  Tiflis. 
4736  K.  Rnssische  Geographische  Gesellschaft,  Tiflis. 
4739  K.  Russiscbe  Geographische  Gesellschaft,  Vllna. 
4742  Annuaire  G^ologique  et  Min^ralogique  de  la  Russie,  Novo- Alexandria. 

SERVIA. 
4745  Annales  G^ologiques  de  la  P^ninsule  Balkanique,  Belgrade. 

SPAIN. 

4748  Asooiaoi6n  de  Ingenieros  Industriales  de  Barcelona,  Barcelona. 
4751  Andr^  de  Llaurado,  Barcelona.  ' 

4754  Real  Academia  de  Ciencias  y  Artes,  Barcelona. 
4757  Academia  Nacional  de  Ciencias  Exactas,  Cordova. 

4759  Ramon  Adan  de  Yarza,  Lequitio  (Vizcaya). 

4760  Federico  de  Botella  y  de  Homos,  Madrid. 

4763  Comision  del  Mapa  Geologico  de  Espafia,  Madrid. 
4766  Institute  Geografioo  y  Estadistico,  Madrid. 

4768  Junta  Superior  FaonltatlYa  de  Mineria,  Madrid. 

4769  Sr.  Joseph  Macpherson,  Madrid. 

4770  La  Naturaleza,  Madrid. 

4672  Real  Academia  de  Ciencias  de  Madrid,  Madrid. 
4775  Revista  Minora,  Metalnrgica  y  de  Ingenieria,  Madrid. 
4778  Sociedad  Espafiola  de  Historia  Natural,  Madrid. 
4781  Sociedad  Geografica  de  Madrid,  Madrid. 
4784  Prof.  Salvador  Calderon,  Sevilla. 

SWEDEN. 

4790  Kongliga  Fysiograflska  Sallskapet,  Lund. 

4793  Kongliga  Universltetet,  Land. 

4796  Dr.  Jobann  C.  Moberg,  Lund. 

4799  Dr.  Sv.  Leonhard  Tomqulst.,  Lund. 

4802  Prof.  HJ.  Sjogren,  Osmo-Nynas. 

4805  Dr.  Helge  Backstrom,  Stockholm. 

4808  Edvard  Erdmann,  Stockholm. 

4811  Dr.  Gerard  de  Geer,  Stockholm. 

4814  General  Stabens  Topografiska  Afdelning,  Stockholm. 

4817  Geologiska  Byr&n,  Stockholm. 

4820  Geologiska  Foreningen,  Stockholm. 

4823  Dr.  Gerhard  Holm,  Stockholm. 

4826  Kongliga  Svenska  Vetenskaps  Akademien,  Stockholm. 

4829  Meteorologiska  Central  Anstalteu,  Stockholm. 

4832  Dr.  Alfred  Gabriel  Nathorst,  Stockholm. 

4835  Prof.  A.  E.  Nordenskiold,  Stockholm. 

4838  Dr.  Eugene  Svedmark,  Stockholm. 

4841  Svenska  Turistforeningen,  Stockholm. 

4844  Dr.  Otto  Terrell,  Stockholm. 

4847  Dr.  Alfred  Elis  Tomebohm,  Stockholm. 

4850  Library  of  the  University  of  Upsala,  Upsala. 

4853  Kongliga  Vetenskaps  Societetet,  Upsala. 

4856  Rutger  Semander,  Upsala. 
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SWITZERLAND. 

4859  Aargaaisohe  Natarforachende  Geeellschaft,  Aarau. 

4862  Die  Mittelschweizerisohe  Greographisch-Commeroielle  Gtosellschaft,  Aarau. 

4865  Geologiaohe  Anstalt  der  Univenitat,  Basel. 

4868  Prof.  A.  Gntzwiller-Oonzenbach,  Basel. 

4871  Naturforschende  Gesellschaft,  Basel. 

4874  Dr.  Lndwig  Rtttlmeyer,  Basel. 

4877  Dr.  A.  Baltzer,  Berne. 

4880  D^partement  F^ddral  de  rint^rieur.  Section  des  Travaux  Publics, ^ierne. 

4883  Geographische  Gesellschaft,  Bern. 

4886  Dr.  C.  Albert  Gobat,  Berne. 

4889  Schweizerischer  Alpenclub,  Bern. 

4892  Schweizerisohe  Entomologische  Ghssellschaft,  Bern. 

4895  Soci^t^  G<5ologiqae  Suisse,  Berne. 

4898  Biblioth^qne  de  la  Socidt^  Helvdtiqne  des  Sciences  NaturelleSi  Berne. 

4901  Arthur  Wm.  Waters,  Esq.,  Sunny  Lea,  Davos-Dorf. 

4904  Socidt^  Jurassienne  d'Emulation,  Ddl^mont. 

4907  Thnrganische  Naturforschende  Gesellsohaft,  Frauenfeld. 

4910  Sooidt6  Fribourgeoise  des  Sciences  Xaturelles,  Fribourg. 

4913  M.  Peroival  de  Loriol,  Fronteyet,  pr^s  Geneve. 

4916  Archives  des  Sciences  Physiques  et  Naturelles,  Geneve. 

4919  Prof.  Louis  Duparc,  Geneve. 

2990  A.  Delebecque,  Geneve. 

4922  Ernest  Favre,  Geneve. 

4925  Institut  National  Genevois,  Geneve 

4928  Dr.  Henri  de  Saussure,  Geneve. 

4931  Soci^td  de  Gdographie,  Geneve. 

4934  Soci^t^  de  Physique  et  d'Histoire  Naturelle,  Geneve. 

4937  Biblioth^que  Universelle  et  Revue  Suisse,  Lausanne. 

4940  Prof.  H.  Golliez,  Lausanne. 

4943  Prof.  Eugene  Renevier,  Lausanne. 

4946  Qoci6t6  Vaudolse  des  Sciences  Naturelles,  Lausanne. 

4949  Prof.  Charles  Dufour,  Morges. 

4952  Dr.  F.  A.  Forel,  Morges. 

4955  Socidt^  des  Sciences  Naturelles,  Neuch&tel. 

4958  Socidt^  Neuchftteloise  de  Geographic,  Neuch&tel. 

4961  Naturwissenschaftliohe  Gesellschaft,  St.  Gall. 

4964  8oeiet<^  des  Sciences  Naturelles,  Schaffhausen. 

4967  Dr.  Hans  Schardt,  Veytaux  pr^s  Montrenx. 

4970  Antiqoarische  Gesellschaft,  ZUrich. 

4973  Biblioth^que  du  Polyteohnique,  Zurich. 

4976  Prof.  Albert  Heim,  ZUrich. 

4979  Emil  Kollbrunner,  Zurich. 

4982  Dr.  Karl  Mayer- Eymar,  ZUrich. 

4983  Naturforschende  Gesellscliaft,  ZUrich. 

4985  Schweizerische  Meteorologische  Central-Anstalt,  ZUrich. 
4727  Dr.  Heinrich  Wild,  ZUrich. 

TURKEY. 

4988  Observatoire  Imperial  de  Constantinople,  Constantinople. 
4991  Robert  College,  Constantinople. 

The  map  distribution  list  is  entirely  separate  from  the  list  of 
exchanges,  and  is  limited  to  443  addresses.     While  it  includes 
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the  important  map-producing  institutions  of  the  exchange  Kst, 
it  is  made  up  largely  of  schools  and  libraries  iu  the  United 
States. 

Map  distribution  list. 

CANADA. 

1  Qeologioal  and  Natnral  History  Survey  of  Canada,  Ottawa. 

2  Department  of  Colonization  ahd  Mines,  Quebec. 

MEXICO. 

3  Instituto  Qeoldgico  de  Mexico,  City  of  Mexico. 

4  Secretario  de  Fomento  (Seocidn  de  Cartografia),  City  of  Mexico. 

5  Sooiedad  Mexicana  de  Geografia  y  Estadlstica,  City  of  Mexico. 

UNITED  STATES. 

ALABAMA. 

6  State  and  Snpreme  Court  Library,  Montgomery. 

7  Geological  Survey  of  Alabama,  University  P.  O. 

ARIZONA. 

8  Territorial  Library,  Phcenix. 

9  Territorial  Greologist,  Prescott. 

10  University  of  Arizona,  Tucson. 

ARKANSAS. 

11  Arkansas  State  Library,  Little  Rock. 

CALIFORNIA. 

12  Public  Library,  Alameda. 

13  University  of  California,  Berkeley. 

14  Public  Library,  Los  Angeles. 

15  Free  Public  Library,  Oakland. 

16  California  State  Library,  Sacramento. 

17  California  Academy  of  Sciences,  San  Francisco. 

18  California  State  Mining  Bureau,  San  Francisco. 

19  Free  Public  Library,  San  Francisco. 

20  Geographical  Society  of  the  Pacific,  San  Francisco. 

21  Mechanics'  Library,  San  Francisco. 

22  Sutro  Library,  San  Francisco. 

23  Leland  Stanford,  jr..  University,  Stanford  University. 

24  Free  Public  and  Hazelton  Library,  Stockton. 

COLORADO. 

25  University  of  Colorado,  Buckingham  Library,  Boulder. 

26  Colorado  College  Library,  Colorado  Springs. 

27  Geologf  cal  Survey  of  Colorado,  Denver. 

28  Public  Library,  Denver. 

29  State  Library,  Denver. 

30  State  School  of  Mines,  Golden. 
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CONNECTICUT. 

81  Pablio  Library  and  Reading  Room,  Bridgeport. 

32  Pablic  Library,  Hartford. 

33  Watkinaon  Library,  Hartford. 

34  Weileyan  University,  Middletown. 

35  American  Joomal  of  Science,  New  Haven. 

36  Public  Library,  New  Haven. 

37  Yale  University  Library,  New  Haven. 

38  Otis  Library,  Norwich. 

39  Silas  Bronson  Library,  Waterbury. 

DBLAWARK. 

40  Delaware  State  Library,  Dover. 

41  Wilmington  Institute  Free  Library,  Wilmington. 

DISTRICT  OP   COLUMBIA. 

42  Bureau  of  Military  Information,  Washington. 

43  Catholic  University  of  Amfrioa,  Washington. 

44  Chief  of  Engineers,  U.  S.  A.,  Washington. 

45  Columbian  University,  Washington. 

46  Cosmos  Club,  Washington. 

47  Department  of  Agriculture,  Washington. 

48  Department  of  State,  Washington. 

49  General  Land  Office,  Washington. 

50  Georgetown  University,  Washington. 

51  Hydrographio  Office,  Navy  Department,  Washington. 

52  Library  of  Congress,  Washington. 

53  Metropolitan  Club,  Washington. 

54  The  Secretary  of  the  Interior,  Washington. 

55  Topographer  of  the  Post-Office  Department,  Washington. 

56  U.  S.  Coast  and  Geodetic  Survey,  Washington. 

57  U.  S.  Commission  of  Fish  and  Fisheries,  Washington. 

58  U.  S.  National  Museum,  Washington. 

59  U.  S.  Patent  Office  Library,  Washington. 

60  Weather  Bureau,  Washington. 

FLORIDA. 

61  John  B.  Stetson  University,  De  Land. 

62  University  Library  Association,  Tallahassee. 

OKORGIA, 

63  University  of  Georgia,  Athens. 

64  Atlanta  University,  Graves  Library,  Atlanta. 

65  Geological  Survey  of  Georgia,  Atlanta. 

66  Public  Library  and  Historical  Association,  Macon. 

67  Emory  College  Library,  Oxford. 

68  Georgia  Historical  Society,  Savannah. 

IDAHO. 

69  University  of  Idaho,  Moscow. 

ILLINOIS. 

70  Public  Library,  Aurora. 

71  Withers  Public  Library,  Bloomington 

72  Southern  Illinois  State  Normal  University,  Carbondale. 


200  REPORT   OF   THE   DIRECTOR. 

78  Chicago  Public  Library,  Chicago. 

74  Newberry  Library,  Chicago. 

75  Rand^  MoNally  &  Co.,  Chicago. 

76  UDiversity  of  Chicago  Library,  Chicago. 

77  Western  Society  of  Engineers,  Chioago. 

78  Gail  Borden  Public  Library,  Elgin. 

79  Northwestern  University,  Evanston. 

80  Public  Library,  Peoria. 

81  Geological  Survey  of  Illinois,  Springfield. 

82  Illinois  State  Library,  Springfield. 

83  University  of  Illinois,  Urbana. 

INDIANA. 

84  Indiana  University,  Bloomington. 

85  Wabash  College,  Crawfordsville. 

86  Willard  Library,  Evansville. 

87  De  Pauw  University,  Greencastle. 

88  Department  of  Geology  and  Natural  History,  Indianapolis. 

89  Public  Library,  Indianapolis. 

90  State  Library,  Indianapolis. 

91  Public  Library,  Lafayette. 

92  Public  Library,  Terre  Haute. 

IOWA. 

93  Public  Library,  Burlington. 

94  Public  Library,  Council  Bluffs. 

95  Davenport  Academy  of  Natural  Sciences,  Davenport. 

96  Geological  Survey  of  Iowa,  Des  Moines. 

97  Iowa  State  Library,  Des  Moines. 

98  Young  Men's  Library  Association,  Dubuque. 

99  Iowa  College,  Grinnell. 

100  State  University  of  Iowa  Library,  Iowa  City. 

101  Tabor  College,  Tabor. 

KAN8AS. 

102  University  of  Kansas,  Lawrence. 

103  Kansas  State  Library,  Manhattan. 

104  State  Agricultural  College  Library,  Manhattan. 

105  Kansas  State  Historical  Society,  State  House,  Topeka. 

KENTUCKY. 

106  Kentucky  State  Library,  Frankfort. 

107  Kentucky  University,  Lexington. 

108  State  Geological  Department,  State  College,  Lexington. 

109  Polytechnic  Society  of  Kentucky,  Louisville. 

LOUISIANA. 

110  Louisiana  State  University  and  A.  &  M.  College,  Baton  Rouge. 

111  Fisk  Free  and  Public  Library,  New  Orleans. 

112  Howard  Memorial  Library,  New  Orleans. 

113  State  Library  of  Louisiana,  New  Orleans. 

MAINE. 

114  Maine  State  Library,  Augusta. 

115  Public  Library,  Bangor. 
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116  Bowdoin  College,  Branswick. 

117  Maine  State  College,  Orono. 

118  PabUc  Library,  Portland. 

119  Colby  UniveiBity,  Waterville. 


MARYIJkND. 


120  Maryland  State  Library,  Annapolis. 

121  United  States  Naval  Academy,  Annapolis. 

122  Enoch  Pratt  Free  Library,  Baltimore. 

128  Geological  Sarrey  of  Maryland,  Baltimore. 

124  Johns  Hopkins  University,  Baltimore. 

125  Peabody  Institute  Library,  Baltimore. 

126  Woodstock  College,  Woodstock. 

MAS8ACHU8BTTS. 

127  Amherst  College,  Amherst. 

128  Appalachian  Mountain  Club,  Boston. 

129  Boston  AtheniBum,  Boston. 

130  Boston  Public  Library,  Boston. 

131  Boston  Society  of  Civil  Engineers,  Boston. 

132  Massachusetts  Institute  of  Technology,  Boston. 

133  Massachusetts  State  Library,  Boston. 

134  Cambridge  Public  Library,  Cambridge. 
136  Harvard  University,  Cambridge. 

136  Free  Public  Library,  Concord.  ' 

137  Fall  River  Public  Library,  Fall  River. 

138  Haverhill  Public  Library,  Haverhill. 

139  Free  Public  Library,  Lawrence. 

140  City  Library,  Lowell. 

141  Free  Public  Library,  New  Bedford. 

142  Forbes  Library,  Northampton. 

143  Essex  Institute,  Salem. 

144  City  Library  Association,  Springfield. 
146  Taunton  Public  Library.  Taunton. 

146  Tufts  College  Library,  Tufts  College. 

147  Wellesley  College  Library,  Weliesley. 

148  Free  Public  Library,  Worcester. 

MICHIGAN. 

149  University  of  Michigan,  Ann  Arbor. 

150  Public  Library,  Detroit. 

151  Public  School  Library,  Grand  Rapids. 

152  Geological  Survey  of  Michigan,  Houghton. 

153  Michigan  State  Library,  Lansing. 

154  OUvet  College,  Olivet. 

1CIKNK80TA. 

155  Public  Library,  Duluth. 

156  Geological  and  Natural  History  Survey  of  Minnesota,  Minneapolis. 

157  Public  Library,  Minneapolis. 

158  State  University  of  Minnesota,  Minneapolis. 

159  Minnesota  Historical  Society,  St.  Paul. 

160  Public  Library,  St.  PauL 

MISSISSIPPI. 

161  Agricultural  and  Mechanical  College  of  Mississippi,  Agricultural  College. 

162  Mississippi  State  Library,  Jackson. 

163  University  of  Mississippi,  University  P.  O. 
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MISSOURI. 

164  UniTenity  of  the  State  of  MiBSouri,  Columbia. 

165  Geologicid  Survey  of  MisBoari,  Jefferson  City. 

166  MisBonri  State  Library,  Jefferson  City. 

167  Public  Library,  Kansas  City. 

168  Free  Public  Library,  St.  Joseph. 

169  Academy  of  Science  of  St.  Louis,  St.  Louis. 

170  Mercantile  Library,  St  Louis. 

171  Mississippi  Riyer  Commission,  St.  Louis. 

172  Missouri  River  Commission,  St.  Louis. 

173  Public  Library,  St.  Louis. 

174  St.  Louis  Engineer  Club,  St.  Louis. 

175  St.  Louis  University,  St.  Louis. 

176  Drury  College  Library,  Springfield. 

MONTANA. 

177  College  of  Agriculture  and  Mechanic  Arts,  Bozeman. 

178  Free  Public  Library,  Butte. 

179  Public  Library,  Helena. 

NEBRASKA. 

180  State  Library,  Lincoln. 

181  University  of  Nebraska,  Lincoln. 

182  Public  Library,  Omaha. 

NEVADA. 

183  Nevada  State  Library,  Carson  City. 

NEW   HAMPSHIRE. 

184  Hew  Hampshire  State  Library,  Concord. 

185  Dartmouth  College,  Hanover. 

186  Manchester  City  Library,  Manchester. 

NEW  JERSEY. 

187  Public  Library  and  Reading  Room,  Elizabeth. 

188  Free  Public  Library,  Hobuken. 

189  Free  Public  Library,  Jersey  City. 

190  Free  Public  Library,  Newark. 

191  Rutgers  College,  New  Brunswick. 

192  Free  Public  Library,  Paterson. 

193  Princeton  University,  Princeton. 

194  Geological  Survey  of  New  Jersey,  Trenton. 

195  New  Jersey  State  Library,  Trenton. 

NEW   MEXICO. 

196  Territorial  Library,  Santa  Fe. 

NEW  YORK. 

197  Geological  Survey  of  New  York,  Albany. 

198  New  York  State  Library,  Albany. 

199  Davenport  Library,  Bath  on  Hudson. 

200  Broooklyn  Institute,  Brooklyn. 

201  Brooklyn  Library,  Brooklyn. 


M* 
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202  Pratt  Institute  Free  Library,  Brooklyn. 

205  Buffalo  Library,  Buffalo. 
204  Hamilton  College,  Clinton. 

206  Hobart  College,  Gen  va. 

206  Cornell  Uniyersity .Library,  Ithaca. 

207  American  Book  Company,  New  York  City. 

206  American  Engineer  and  Railroad  Journal,  New  York  City. 

209  American  Geographical  Society,  New  York  City. 

210  American  Musenm  of  Natural  History,  New  York  City. 

211  American  Society  of  Civil  Engineers,  New  York  City. 

212  Columbia  University  Library,  New  York  City. 

213  Cooper  Union,  New  York  City. 

214  Free  Circhlating  Library  of  Mechanics  and  Tradesmen,  New  York  City. 

215  Mercantile  Library  Association,  New  York  City. 

216  New  York  Historical  Society,  New  York  City. 

217  New  York  Public  Library,  New  York  City. 

218  New  York  University,  New  York  City. 

219  New  York  Yacht  Club,  New  York  City. 

220  Science,  New  York  City. 

221  Vassar  College,  Poughkeepsie. 

222  University  of  Rochester,  Rochester. 

223  Union  College,  Schenectady. 

224  Syracuse  University,  Syracuse. 

225  Young  Men's  Association,  Troy. 

226  City  Library,  Utica. 

227  United  States  Military  Academy,  West  Point. 

NORTH   CAROLINA. 

228  University  of  North  Carolina,  Chapel  Hill. 

229  Geological  Survey  of  North  Carolina,  Raleigh. 

230  North  Carolina  State  Library,  Raleigh. 

231  Wake  Forest  College,  Wake  Forest. 

NORTH  DAKOTA. 

232  North  Dakota  Agricultural  College,  Bismarck. 

233  State  Library,  Bismarck. 

234  University  of  North  Dakota,  University  P.  O. 

OHIO. 

235  Public  Library,  Akron.  * 

236  Ohio  University,  Athens. 

237  Cincinnati  Public  Library,  Cincinnati. 

238  Case  Library,  Cleveland. 

239  Public  Library,  Cleveland. 

240  Western  Reserve  University,  Cleveland. 

241  Ohio  Geological  Survey,  Columbus. 

242  Ohio  State  Library,  Columbus.  , 

243  Public  School  Library,  Columbus. 

244  Public  Library,  Dayton. 

245  Ohio  Wesleyan  University,  Delaware. 

246  Kenyon  College,  Gambler. 

247  Marietta  College  Library,  Marietta. 

248  Oberlin  College  Library,  Oberlin. 

249  Toledo  Public  Library,  Toledd. 

250  University  of  Wooster,  Wooster. 
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OREGON. 

251  State  Agrionltaral  CoUegei  Corvaliis. 

252  State  University,  Eugene  City. 
258  Library  ABsooiation,  Portland. 

254  Oregon  State  Library,  Salem. 

PXNNSYLVAKIA. 

255  Carnegie  Free  Library,  Allegheny. 

256  Bryn  Mawr  College,  Bryn  Mawr. 

257  Dickinson  College,  Carlisle. 

258  Lafayette  College,  Easton. 

259  State  Library,  Harrisbnrg. 

260  Haverford  College,  Haverford. 

261  Academy  of  Natural  Sciences,  of  Philadelphia,  Philadelphia. 

262  American  Philosophical  Society,  Philadelphia. 

263  Franklin  Institute,  PhUadelphia. 

264  Geological  Survey  of  Pennsylvania,  Philadelphia. 

265  Library-  Company  of  Philadelphia,  Philadelphia. 

266  Library  Company  of  Philadelphia,  Ridgway  Branch,  Philadelphia. 
2C7  Mercantile  Library,  Philadelphia. 

2b8  University  of  Pennsylvania,  Philadelphia. 

269  Carnegie  Library,  Pittsburg. 

270  Public  Library,  Soranton. 

271  Lehigh  University,  South  Bethlehem. 

272  Pennsylvania  State  College,  State  College. 
278  Osterhout  Free  Library,  WUkesbarre. 

RHODE   ISLAND. 

274  Redwood  Library,  Newport. 

275  Atheoffium  Library,  Providence. 

276  Brown  University,  Providence. 

277  Providence  Public  Library,  Providence. 

SOUTH   CAROLINA. 

278  Charleston  Library  Society,  Charleston. 

279  South  Carolina  College,  Columbia. 

280  State  Library,  Columbia. 

SOUTH  DAKOTA. 

281  South  Dakota  Agricultural  College,  Brookings. 

282  Geological  Survey  of  South  Dakota,  Vermilion. 

283  University  of  South  Dakota,  Vermilion. 

284  Yankton  College,  Yankton. 

TENNESSEE. 

285  Y.  M.  C.  A.  Library,  Chattanooga. 

286  University  of  Tennessee,  Knoxville. 

287  Cossltt  Library,  Memphis. 

288  Tennessee  State  Library,  Nashville. 

289  Vanderbilt  University,  Nashville. 

290  University  of  the  South,  Sewanee. 

TEXAS. 


291  Geological  Survey  of  Texas,  Austin. 

292  Texas  State  Library,  Austin. 
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293  Uniyeraity  of  Texas,  Anatin. 

294  Pnblio  Library,  Galveston. 

295  Baylor  UniverBity,  Waco. 


UTAH. 


296  Utah  Agriooltnral  College,  Logan  City. 

297  University  of  Utah,  Salt  Lake  City. 

298  Utah  State  Library,  Salt  Lake  City. 

vsRMOirr. 

299  Free  Library,  Brattleboro. 

900  University  of  Vermont,  Burlington. 

901  Middlebnry  College,  Middlebnry. 

902  State  Library,  Montpelier. 

908  Baxter  Memorial  Library,  "Rutland. 

YIROimA.. 

904  Hampden-Sidney  College,  Hampden-Sidney. 
806  Virginia  Military  Institute,  Lexington. 

906  Virginia  State  Library,  Biohmond. 

907  Boanoke  College,  Salem. 

908  University  of  Virginia,  University  P.  O. 

WASHINGTON. 

309  Washington  State  Library,  Olympla. 

310  Public  Library,  Seattle. 

311  University  of  Washington,  Seattle. 

312  City  Library,  Taooma. 

WB8T  VIBGINIA. 

313  Geological  Sorvey  of  West  Virginia,  Morgantown. 
814  University  of  West  Virginia,  Morgantown. 

915  Public  Library,  Wheeling. 

WISOONBIN. 

916  Beloit  College,  Beloit. 

917  University  of  Wisconsin,  Madison. 

918  Wiaconsin  State  Library,  Madison. 

919  Wisconsin  State  Historical  Sooiety,  Madison. 

920  Milwaukee  Public  Library,  Milwaukee. 

WYOMINO. 

821  State  Geologist  and  Mining  Engineer,  Cheyenne. 

322  University  of  Wyoming  Library,  Laramie. 

HAWAIIAN  ISLANDS. 

323  Surveyor-GeneraFs  Office,  Honolulu. 

AFRICA. 

324  Commissioner  of  Crown  Lands,  Cape  Town,  Cape  of  Good  Hope. 

325  Geological  Commission,  Cape  Town,  Cape  of  Good  Hope. 

326  Geological  Survey,  Cairo,  Egypt. 

327  Geological  Survey  of  the  South  African  Republic,  Pretoria,  Transvaal. 
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SOUTH  AMERICA. 
Argentina. 

828  Departamento  Naoional  de  Minas  y  Geologia,  Baenos  Aires. 

329  Institnto  Geografioo  Argentino,  Baenos  Aires. 

330  Mnseo  Naciooal,  Buenos  Aires. 

331  Maseo  de  La  Plata,  La  Plata. 

Brazil. 

332  Escola  de  Minas,  Onro  Preto,  Minas-Geraes. 

333  Bibliotheca  Nacioual,  Rio  de  Janeiro. 

334  Coinmissio  geographica  e  geologica  de  Minas  Geraes,  8.  Joao  d'El  Rei. 

335  Instltuto  Historico,  Geographioo  e  Ethnographico  do  Brazil,  Rio  de  Janeiro. 

336  Mnsen  Naoional,  Rio  de  Janeiro. 

INDIA.. 

337  Royal  Asiatic  Society  (Bombay  Branch),  Bombay. 

338  Asiatic  Society  of  Bengal,  Calcutta. 

339  Geological  Snrvey  of  India,  Calcutta. 

340  Royal  Asiatic  Society  (Ceylon  Branch),  Colombo,  Ceylou. 

341  Snrvey  of  India  Department,  Trigonometrical  Branch  Office,  Dehra  Dnn. 

JAPAN. 

342  Chishitsu  Ryoku  (Geological  Snrvey  of  Japan),  Tokio. 

343  Teikokn  Daigakn  (Imperial  University),  Tokio. 

JAVA. 

344  Java  Geological  Survey,  Bnitenzorg. 

AUSTRALIA. 

Nbw  South  Wales. 

345  Geological  Snrvey  of  New  Sonth  Wales,  Sydney. 

Queensland. 

346  Geological  Snrvey  of  Queensland,  Brisbane. 

South  Australia. 

347  Geological  Snrvey  of  South  Australia,  Adelaide. 

348  Royal  Society  of  Sonth  Australia,  Adelaide. 

Tasmania. 

349  Government  Geologist,  Lannceston. 

Victoria. 

350  Department  of  Mines,  Melbourne. 

351  Geological  Society  of  Australasia,  Melbourne. 

Western  Australia. 

352  Geological  Survey  of  Western  Australia,  Perth. 

•NEW  ZEALAND. 

353  Colonial  Museum  and  Geological  Survey  Department,  Wellington. 
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AUSTRIA-HUNGARY. 

854  Magyar  KirlUyi  FSldtani  Int^zet,  BudapeBt. 

S55  MagyarhoDi  Foldtani  Tarsolat  (Hangarian  Geological  Society),  Badapest. 

356  Magyar  Tudomanyos  Akademia,  Badapest. 

357  Akadem^a  Umiejetno'sci,  Krakaa,  Galicia.  • 

358  Comity  fUr  NatorwisaeiiBchaftliclie  Landeadarchforschnng,  Prag,  Bohemia. 

359  K.  bohmiBche  GcBellBohaft  der  Wissenscbaften,  Prag,  Bohemia. 

360  K.  k.  G^logiBohe  ReiohBanBtalt,  Wien. 

BELGIUM. 

361  CommiaBion  G^logique  de  Belgiqne,  Braxellea. 

362  Institut  Cartographiqne  Militaire,  Bmxelles. 

363  MuB^e  Royale  d'Hiatoire  Katurelle  de  Belgique,  BrnxelloB. 

364  Soci^t^  Beige  de  G^ologie,  etc.,  BrazelleB. 

365  Soci^t^  G^logiqae  de  Belgiqne,  Li6ge. 

BOSNIA. 

366  GeologiBohe  LandeBanfbahme  von  Boenien  und  Herzegovina,  Sarajevo. 

BULGARIA. 

367  iDStitat  G^ologique,  Sofia. 

DENMARK. 

368  Danmarks  geologiBke  Unders^gelse,  Copenhagen. 

FRANCE. 

369  Soci^t^  G^logique  de  Normandie,  Le  Havre. 

370  Soci^t^  G^ologiqne  da  Nord,  Lille  (Nord). 

371  AnnaleB  dee  SoienceB  G^ologiqaes,  Paris. 

372  Bibliotb^qae  Nationale,  Paris. 

373  Hacbette  &  Cie.,  Paris. 

374  Minist^re  des  Travaax  PnblicB,  Paris. 

375  Mas^um  d'H-istoire  Naturelle,  Paris. 

376  Service  de  la  Carte  G6ologiqae  de  la  France,  Paris. 

377  Soci^t^  G^logiqne  de  France,  Paris. 

GERMANY. 

378  DeutBche  Geologiscbe  GesellBchaft,  Berlin. 

379  Konigliohe  Geologiscbe  Landes-Anstalt  and  Bergakademie,  Berlin. 

380  Koniglicbes  KriegBministerium :  Generalstab,  Berlin. 
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APPENDIX  TO  DIRECTOR'S  REPORT:  TRIANGULA- 

TION  AND  SPIRIT  LEVELING. 


The  data  inclnded  in  this  Appendix  have  been  assembled  for  pabfi- 
cation  by  Messrs.  H.  M.  Wilson,  J.  H.  Benshawe,  E.  M.  Donglas,  and 
B.  U.  Goode,  chiefs  of  the  Atlantic,  Central,  Bocky  Mountain,  and 
Pacific  sections  of  topography. 


TBIANGULATION. 

The  methods  adopted  in  1896  for  the  conduct  of  triangnlation  and 
primary  traverse  for  the  control  of  toiK>graphic  sketching  have  not 
been  materially  changed,  but  because  of  the  difficulties  that  have 
arisen  from  ^^  station  errors"  in  astronomic  locations,  greater  efforts  are 
now  being  made  to  secure  more  than  one  astronomic  location  for  each 
area  under  survey.  During  the  year  1898-99  connections  were  made 
between  two  astronomic  stations  in  Texas,  Wyoming,  and  Montana, 
but  the  acyustments  were  not  completed  in  time  to  include  the  results 
in  this  report. 

The  ratio  of  meters  to  inches  at  present  in  use  is  1  meter =39.37 
inches.  The  geodetic  constants  used  for  all  computations  are  those 
given  in  the  United  States  Coast  and  Geodetic  Survey  Beport  for  1894.^ 
The  distribution  of  work  is  shown  on  PI.  II,  in  pocket. 

Summary  of  published   reaults,  1898-99:    Astronomy,  triangulatian,  primary  tratforse^ 

and  meridian  marks. 


Locality. 


I 
Antronomio     Trianfalatlon  I 
stations.  fttauoDH. 


Traverse 
stations. 


New  York 

Maryland 

West  Virginia. 
Pennsylvania  . 

Ohio 

Tennessee 

Minnesota 


Meridian 
marks. 


9 

12 

O 

1 

6 


1 
43 


86 


I  Appendix  9,  Report  for  18M,  Formulas  and  Tables  for  the  Computation  of  Geodetic  Positions. 
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Summary  of  puhliahed  rwulU,  1898-99:   Aatranomy,   iriangulaiion,  primary  froverM, 

and  meridian  marlce — Continned. 


Locality. 


North  Dakota 

Arkansas 

South  Dakota  and  Wyoming. 

Utah 

Idaho  and  Montana 

Washington 

Oregon 

Southern  California '. . 


AHtronomio    Triangnlation 
stfttions.  statioiui. 


Total 


15 

U 

13 

5 

9 

5 


94 


Traverse 
•tationa. 


86 


Meridian 
mitfkB. 


7 
6 
2 
1 
1 


65 


DESCRIPTIONS  AND  POSITIONS  OF  STATIONS,  ARRANGED 

BY  STATES. 

NEW  YORK. 

The  lollowing  stations  in  central  New  York  were  located  by  Mr.  W. 
T.  Griswold  in  1898. 

The  positions  of  Genoa  and  Sweet  Hill  are  based  upon  Ovid  and 
Clyde,  of  the  New  York  State  survey.  The  positions  of  Murray  and 
Geneva  are  based  upon  Newfield  and  Niles,  of  the  same  survey.  The 
positions  of  Turks  Hill,  Eccentric,  Orleans,  Cheshire,  Bare  Hill,  and 
Potter,  are  based  upon  the  Lake  Survey  i>ositions  of  Turks  Hill  and 
Palmyra,  as  adjusted  by  the  New  York  State  survey. 

GENOA,  CAYUGA  COUNTY. 

Situated  on  land  of  James  McDermott,  in  town  of  Genoa,  on  the 
highest  of  three  small  hills  on  top  of  ridge  to  the  west  of  village  of 
Genoa. 

Station  mark :  Cut  stone,  12  by  3  by  3  inches,  marked  <^  U.  S.  G.  S.," 
and  sunk  1  foot  under  ground. 

Station  number:  500. 


[Latitude,  42°  41'  06.73".     Longitude,  76°  33'  13.74".] 


To  station^ 


Murray  . 
Newfield 


Asimath. 


o       t 


II 


49  07  58.87 
16  02  07.83 


Back  azimuth. 


// 


228  58  12. 11 
195  57  26. 00 


Log.  distancse. 


4: 4175954 
4.5380981 
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SENBOA  FALLS,  SBNBGA  COUNTY. 

Water  standpipe.    (Not  oooapied.) 

[Latitade,  42^  56'  14. 68".    Longitude,  76^  IT  38. 62''.] 


To  fltatioii— 


Geneya  ... 
Sweet  Hill. 


Asimuth. 


Back  asimuth. 


66  17  46. 21 
21  44  16.97 


O    I 


n 


246  08  42.82 
201  42  12. 80 


Log.  distance. 


4.2966947 
4. 0496411 


MUBBAY,  SENBCA  COUNTY. 

Situated  on  land  ovned  by  William  Murray,  in  the  town  of  Lodi,  on 
the  highest  point  of  ridge  between  Seneca  and  Cayuga  lakes,  aboat  300 
yards  north  of  the  road  fh>m  Trumansburg  to  North  Hector  and  8 
miles  from  Trumansburg. 

Station  mark:  Stone  post,  48  by  6  by  6  inches,  set  42  inches  in  the 
ground,  in  the  center  of  top  of  which  is  cemented  a  copper  bolt. 

Station  number:  501. 

[Latitude,  42°  31'  51. 16".    Longitude,  76©  47'  40. 48".] 


To  0t»tion— 

Aslmnth. 

Back  aslmuth. 

Log.  diatanoo. 

Nile* 

o        «             << 

224  87  40.68 
327  18  33.27 

O          '               i> 

44  52  19. 62 
147  23  36. 95 

Meter$. 
4. 6227649     ! 

Newfield 

4. 2799573 

SWEET  HILL,  SENECA  COUNTY. 

Situated  in  the  town  of  Fayette,  at  the  highest  i>oint  of  hill  locally 
known  as  Democrat  Hill,  two  miles  east  of  West  Fayette  and  6  miles 
south  of  Waterloo. 

Station  mark :  Stone  post  of  the  New  York  State  survey. 

Station  number:  99. 

[Latitude,  42°  49'  37.07".    Longitude,  76<=>  50'  41.42".] 


To  atation— 


Geneva 
Clyde . . 


Asimnth. 


O  ' 


99  55  11.20 
176  28  18. 59 


Back  aEimuth. 

O  '  tt 

279  48  12. 57 
356  27  32.38 


Log.  diatanoe. 


Meters. 
4. 1520561 
4. 3976109 
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WATERLOO,   SENECA  COUNTY. 

Water  standpipe.      (Not  occupied.) 

[Latitude,  42°  54'  06.38''.     Longitude,  76°  62'  28.99".] 


To  station— 

Azimatb. 

Back  asimnth. 

Log.  distance.  ' 

Geneva -.. 

0         '              " 

63  02  07. 30 
343  36  52. 42 

O           '              '/ 

242  66  21. 57 

MeUrs. 
4. 1121019 

Sweet  Hill 

163  38  05. 58          3. 937B948 

1 

1 

GENEVA,  ONTARIO  COUNTY. 

Situated  iu  the  town  of  Geneva,  just  west  of  the  city  limits  of  Geneva 
on  a  fence  line  running  from  Premption  road  and  separating  the  farms 
of  Henry  Doris  and  John  Koss. 

Station  mark:  Stone  post,  48  by  6  by  6  inches,  set  42  inches  in  the 
ground,  in  center  of  top  of  which  is  cemented  a  copper  bolt. 

Station  number:  498. 

[Latitude,  4S9  50'  55.85".    Longitude,  77^  00'  57.12".] 


Azimuth. 


Back  azimath. 


Log.  distance. 


// 


208  50  20. 63 
319  52  23. 23 


0         1           n 

Meters, 

28  56  33. 87 

4. 4099598 

140  00  17.  77 

4. 3925375 

1 

ORLEANS,  ONTARIO  COUNTY. 

Situated  in  town  of  Phelps,  on  highest  part  of  north  and  south  ridge, 
about  2  miles  from  Clifton  Springs  and  1  mile  from  Orleans;  one-eighth 
mile  east  of  road  from  Orleans  to  Olifton  Springs. 

Station  mark :  Stone  post,  48  by  6  by  6  inches,  set  42  inches  in  the 
ground,  in  center  of  top  of  which  is  cemented  a  copper  bolt. 

Station  number:  491. 

[Latitude,  42©  55'  44.41".    Longitude,  77°  07'  25.47".] 


To  station- 

Azimuth. 

Palmyra  - -. 

0           «               '/ 

169  00  21. 86 

Turks  Hill 

115  37  05.69 

Back  azimuth.     I    Log.  distance. 


348  58  51. 62 
295  24  51. 82 


Meters . 
4. 1958451 
4. 4317327 
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CLIFTON   SPRINGS,  ONTARIO   COUNTYl. 

Capola  of  sanitariam.    (Not  occapied.) 

[Latitude,  42"  5(y  42.37".     Longitude,  77°  19'  49.13^'.] 


To  Btation— 


Cheshire  . . 
Turks  Hill 


Azimuth. 


Back  azimuth. 


II 


50  52  18. 10 
109  09  02. 13 


230  44  23. 30 
288  57  19.62 


Log.  distance 

MeUrs, 
4. 3099819 
4. 3924640 


:i 


CHESHIRE,  ONTARIO  COUNTY. 

Situated  on  highest  point  of  a  bare  hill  1^  miles  north  of  the  vil- 
lage of  Cheshire,  Canandaigna  Township,  on  land  owned  by  Warren 
Onthonse. 

Station  mark:  Stone  post,  48  by  6  by  6  inches,  set  42  inches  in  the 
gronnd,  in  center  of  top  of  which  is  cemented  a  copper  bolt. 

Station  namber :  490. 

[Latitude,  42'^  57'  40.47".     Loogitude,  77^  08'  11.67".] 


To  stotion— 


Turks  Hill  Eccentric 
Orleans 


Azimuth. 


II 


160  14  26. 27 
241  01  03. 25 


Back  azimuth.         Log.  distance. 


;/ 


340  10  39. 65 
61  59  29. 34 


Metert. 
4. 3478537 
4. 2850665 


MARYLAND'WBST  VIRGINIA-PENNSYLVANIA. 

This  triangulation  is  based  apon  two  positions  established  by  the 
United  States  Coast  and  Geodetic  Survey — Sugar  Loaf  and  Maryland 
Heights,  near  Harpers  Ferry,  West  Virginia,  and  extends  westward 
along  the  Potomac  River  to  near  the  western  border  of  Maryland. 
The  field  work  was  done  by  R.  H.  Chapman,  W.  J.  Peters,  and  George 
T.  Hawkins,  during  1897  and  1898.  All  angles  were  measured  with 
Fauth  8-inch  theodolites.  Average  closure  error  of  triangJes  in  belt  = 
6.3''. 

SUGAR  LOAF,  MONTGOMERY   COUNTY,  MARYLAND. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  on  a 
prominent  point  about  4  miles  northeast  of  Barnesville.  The  point 
occupied  is  on  a  solid  rock  on  southern  edge  of  summit. 

Station  mark :  Copper  bolt  set  in  solid  rock.  The  summit  was  covered 
with  timber  through  which  sight  lines  were  cut  to  Maryland  Heights 
and  Lookout  stations. 

20  GEOL,  PT  1 16 
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[Latitnde,  39^  15'  44.55''.     Longitude,  77°  23'  36.88".] 


To  station- 


Maryland  Heights. 


AEimiitb. 


107  29  59. 85 


Lookout 135  40  46.85 


Back  asimnth. 


II 


287  17  43. 18 
315  31  51. 51 


Log.  distance. 


Metert. 
4. 4654339 
4. 4607793 


LOOKOUT,  MARYLAND. 

Oa  liue  between  Frederick  aud  Washington  counties,  about  2  miles 
northeast  of  Bohrersville.  Instrument  raised  60  feet  above  ground  for 
observing.  Lines  of  sight  were  cut  through  timber  to  Sugar  Loaf,  Mary- 
land Heights,  Birch,  and  Fairview. 

Station  mark :  Copper  bolt  in  a  stone  set  in  the  ground. 

[Latitude,  39^  26'  53.98".     Longitude,  77^  37'  41.10  ".] 


To  station— 


Asimuth. 


Back  azlmath. 


II 


n 


Sugar  Loaf 315  31  5L51  135  40  46.85 

Maryland  Heighte 32  39  51. 61  '    212  36  29. 27 

Birch 85  36  59.23  265  19  24.65 

Fairview 128  15  41.11  308  02  37.93 


Log.  distance. 


Metert. 
4.4607793 
4.1506384 
4.6002185 
4. 5721983 


MARYLAND  HEIGHTS,  WASHINGTON  COUNTY,  MARYLAND. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  near  the 
county  line,  about  2  miles  northeast  of  Harpers  Ferry,  West  Virginia, 
on  summit  and  just  south  of  old  fort  on  mountain  locally  known  as 
Maryland  Heights. 

Station  mark:  Copper  bolt  set  in  solid  rock,  about  2  feet  below  the 
surface  of  ground. 

Iteference  marks :  Arrowheads  cut  on  rocks  pointing  to  the  center. 

[Latitude,  39°  20'  27.69".     Longitude,  77°  42'  59.91".] 


To  station- 

Azlmath. 

Back  azimuth. 

Log.  distance. 

Birch  

0          1               II 

105  23  26.58 
148  11  08. 06 
212  36  29. 27 
287  17  43. 18 

0        /           // 

285  09  15. 48 

328  01  28. 55 

32  39  51. 61 

107  29  59. 85 

MeterM. 
4.5222034 
4. 6149155 
4.1506384 
4. 4654339 

Fairview 

Lookout 

Sugar  Loaf 
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FAJRVIBW,   WASHINGTON  COUNTY,  MARYLAND. 

On  the  highest  part  of  a  promiuent  peak  about  midway  between 
Hagerstown  and  Hancock,  and  about  one-half  mile  north  of  the 
National  turnpike.  The  summit  was  cleared  of  all  timber  except  a 
small  chestnut  oak,  which  was  trimmed  up  and  used  for  the  signal. 

Station  mark :  Small  chestnut  oak  tree. 

Reference  mark:  Copper  bolt  cemented  in  solid  rock,  distant  from 
station  3.8  feet,  the  azimuth  from  station  being  104^  10'. 

[Latitude,  39°  39'  21.99".    Longitude,  77^  58'  11.00".] 


To  stotion— 


I' 


Azimuth. 


Back  azimuth. 


It 


Log.  distauoe. 


Lookout 308  02  37.93 

Maryland  Heights ,  328  01  28. 55 

Birch 21  26  40.67 

Sleepy 72  32  44.79 

Sideling 89  37  12.94 


128  15  41. 11 
148  11  08.06 
201  22  06. 71 
252  27  05. 50 
269  23  35. 17 


4. 5721983 
4. 6149155 
4.4495832 
4. 1237931 
4.4860085 


BIBOH,  BERKELEY  COUNTY,  WEST  VIRGINIA. 

On  the  highest  point  of  a  ridge,  about  8  miles  southwest  of  Martins- 
borg.  The  summit  was  cleared  of  all  timber  except  one  tree,  which 
was  trimmed  up  and  used  for  a  signal. 

Station  mark :  Signal  tree. 

Beference  mark :  Copper  bolt  cemented  in  rock ;  distant  from  tree, 
4.5  feet;  azimuth  from  signal  tree,  250<='  36^ 

[Latitude,  39°  25'  11.97".    Longitude,  78^  05'  21.35".] 


To  statloD^ 


Aximuth. 


Back  asimuth. 


// 


Log.  distance. 


Capon  (2) 122  26  20.08 

Sleepy 173  46  47.67 

Fairview j  201  22  06.71 

Lookout '  265  19  24.65 

Maryland  Heights 285  09  15.48 


302  17  46. 42 

353  45  43. 07 

21  26  40.67 

85  36  59.23 

105  23  26. 58 


Uetert. 
4. 3591566 
4.3492225 
4.4495832 
4:6002185 
4.5222034 


SLEEPY,   MORGAN   COUNTY,   WEST  VIBGINIA. 

About  8  miles  east  of  Berkeley  Springs,  West  Virginia,  and  about 
ttie  same  distance  southeast  of  Hancock,  Maryland;  near  the  north  end 
of  Sleepy  Greek  Mountain  and  1  mile  south  of  the  Berkeley  Springs 
and  Martinsburg  road.  The  summit  of  the  ridge  was  cleared  of  all 
timber  near  the  station  except  one  tree,  which  was  trimmed  up  and  lefb 
for  a  signal. 


i 


228 


APPENDIX  TO  director's  REPORT. 


Station  mark :  Signal  tree. 

Beference  mark :  A  deep  cross  cut  in  solid  rock ;  distant  from  station, 
4.6  feet;  azimuth  from  station,  131o  23'. 

[Latitude,  39°  37'  12.31".     Lonj?itude,  78°  07'  02.86".] 


To  station- 

Azlmath. 

Back  aziznnth. 

Log.  distance. 

Birch  

o         *            tl 

353  45  43. 07 
252  27  05.50 
101  52  22. 15 

O           1         n 

173  46  47. 67 

72  32  44. 79 

281  44  24. 00 

MtUrM. 

4.3492225 
4. 1237931 
4. 2615023 
4.2920536 

Fairvie  w 

Sideling 

Capon  (2) 

59  27  16.94     . 

1 

239  19  46. 86 

CAPON  (2),  MORGAN  COUNTY,   WEST  VIRGINIA. 

On  high  part  of  Capon  Mountain,  8  miles  southwest  of  Berkeley 
Springs,  the  timber  was  cleared  from  about  2  acres  of  ground  with  the 
exception  of  one  tree,  which  was  left  standing  for  a  signal. 

Station  mark:  Signal  tree. 

Beference  mark :  Oopper  plug  cemented  in  rock,  distant  from  tree 
3.7  feet,  azimuth  of  which  is  312o  27'. 

[Latitude,  39°  31'  48.87".     Longitude,  78^  18'  49.32".] 


To  station-. 


Warrior 
Evitts.. 
Sideling 
Sleepy  . 
Birch  .. 


Azimath. 

0  1  H 

111  01  16.07 
124  09  18. 70 
175  42  56. 51 
239  19  46. 86 
302  17  46.42 


Back  asimtith.     j    Log.  diatance. 


// 


290  49  32. 12 
303  55  52. 57 
355  42  29. 05 
59  27  16. 94 
122  26  20. 08 


lf«terf. 

4.4507669 
4.560il328 
4. 1382862 
4. 2920536 
4. 3591566 


SIDELING,   WASHINGTON  COUNTY,   MARYLAND. 

About  10  miles  west  of  Hancock  and  3  miles  north  of  Orleans.  Sta- 
tion is  on  high  point  on  Sideling  Bidge,  about  1  mile  from  George 
Morris's  dwelling,  which  is  3  miles  south  of  National  turnpike.  The 
timber  was  cleared  from  the  summit  of  the  kuob,  except  one  tree,  which 
was  trimmed  and  left  standing  for  a  signal. 

Station  mark :  Signal  tree. 

Eeference  mark :  Gopper  bolt  cemented  in  solid  rock,  distant  firom 
tree  16.3  feet,  azimuth  of  which  is  265  o  39'.  ■ 
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[Latitude,  39o  39'  13.46".     Longitnde,  ISP  19'  32.40".] 


To  station— 


Asimath. 


Back  asimnth. 


Fairview 269  23  35.17 

Sleepy 281  44  24.00 

Capon  (2) 855  42  29.05 

Warrior 81  56  23.41 

Evitta 102  59  53.36 


Log.  distance. 


// 


89  37  12. 94 
101  52  22. 15 
175  42  56. 51 
261  45  06.03 
282  46  53. 70 


MeUri. 
4.4850085 
4. 2615023 
4.1382862 
4. 4078951 
4. 4749228 


WABBIOB,  ALLEGANY  COUNTY,  MARYLAND. 

About  12  miles  east  of  Onmberland,  on  north  end  of  Warrior  Moan- 
tain.  The  timber  was  cleared  from  north  end  of  mountain  and  lines 
of  sight  cut  to  Capon  and  Nat  stations. 

Station  mark :  Copper  bolt  cemented  in  solid  rock. 

[Latitude,  39°  37'  15.81 ".    Longitude,  78©  37'  14.25".] 


To  station— 


Asimath. 


// 


Nat 17  07  47.97 

Pinnacle 56  12  08.98 

Dan 79  42  39.96 

Sampeon 110  06  41.28 

Evltts 169  46  24.36 

Sideling 251  45  06.03 

Capon  (2) 290  49  32.12 


Back  azlmath. 

Log.  distance. 

0          '               '/ 

Meters. 

197  02  07.44 

4.6399604 

235  54  39. 53 

4. 6768319 

269  32  04. 18 

4. 3835988 

289  54  51. 30 

4. 4505251 

339  44  42. 78 

4. 0399610 

81  56  23. 41 

4. 4078951 

111  01  16.07 

4. 4507669 

EVITTS,   ALLBGANY   COUNTY,   MARYLAND. 

Aboat  7  miles  northeast  of  Cumberland  and  2  miles  from  Kational 
turnpike,  on  the  southern  slope  of  Evitts  Mountain,  in  an  old  field. 
Station  mark :  Copper  bolt  cemented  in  a  rock  sunk  in  the  ground. 

[Latitude,  39«^  42'  49.36'\     Longitude,  78°  39'  53.38".] 


1 

Testation —                               Azlmath. 

Back  azimuth. 

Log.  distance. 

o       /           // 

Sideling 282  46  53.70 

Capon  (2) 303  55  62.57 

O         /               /' 

102  59  53. 36 
124  09  18. 70 
159  46  24. 36 
233  41  26. 02 
268  19  36. 79 

Meters. 
4. 4749228 
4. 5609328 
4. 0399610 
4. 3939884 
4.3562999 

Warrior 339  44  42.78 

Dan '      53  50  20.78 

Sampson 88  29  46.78 

1 
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NAT,   HAMPSHIRE  COUNTY,  WEST  VIRGINIA. 

Ou  highest  part  of  the  Nathaniel  Moantain,  about  10  miles  south  of 
Romney.  The  summit  was  cleared  of  timber  with  the  exception  of  one 
large  tree,  which  was  trimmed  and  used  for  a  signal. 

Station  mark :  Signal  tree. 

Eeference  mark :  Copper  bolt  cemented  in  rock,  distant  from  station 
3.7  feet;  azimuth  from  signal  tree,  212©  09'. 

[Latitude,  39^  14'  42.93".    Longitude,  78^  46'  10.35".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distanoe. 

O             1             '1 

o           /             /' 

Mften. 

Pinnacle  

..      119  45  1L13 

299  33  25. 53 

4.4871668 

Dan 

..      163  35  32.50 

1 

343  30  39. 72 

4. 5906124 

Warrior 

. .      197  02  07. 44 

17  07  47. 97 

4.6399604 

DAN,    GABRETT   COUNTY,   MARYLAND. 

On  a  large  pile  of  rocks  which  stands  above  the  timber,  about  8 
miles  south  of  Frostburg  and  3  miles  from  Yale  Summit  station. 
Station  mark:  Copper  bolt  cemented  in  solid  rock. 

[Latitude.  39^  31'  54.54".     Longitude,  78°  63'  51.47".] 


To  Btation— 


Pinnacle  ... 
High  Rock  . 
Meadow  (2) 
Sampson  ... 

Evitts 

Warrior 

Nat 


Asimiith. 


Back  azimath.         Log.  distance. 


0                           // 

o         /          // 

MeUrt, 

35  10  40. 34 

215  03  45.41 

4. 4331252 

76  29  57.  72 

256  22  20. 33 

4. 2463642 

114  23  15. 43 

294  15  18.02 

4. 2921955 

168  55  52. 46 

348  54  39. 03 

4.1547327 

233  41  26.02 

53  50  20. 78 

4. 3939884 

259  32  04. 18 

79  42  39. 86 

4. 3835988 

343  30  39.72 

163  35  32. 50 

4. 5906124 

SAMPSON,  ALLEGANY   COUNTY,  MARYLAND. 

On  a  high  point  of  Savage  Mountain,  about  7  miles  north  of  Frost- 
burg. About  100  feet  east  of  "Sampson  Kock.''  The  timber  is  low 
on  the  top  of  the  mountain,  the  backbone  of  the  ridge  being  rocky. 

Station  mark :  Copper  bolt  cemented  in  solid  rock. 
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[Latitude,  39^  42'  2SM".    Longitude,  78^  55'  46.56'.] 


To  station— 


Azimuth. 


Evitte 268  19  36.78 

Warrior 289  54  5L30 

I 

Dan :  348  54  39.03 

Meadow  (2) 68  34  20.31 

Negro 94  58  04.81 


88  29  45. 78 
110  06  4L28 
168  55  52. 46 
248  27  35. 75 
274  47  40. 23 


Back  aElmuth.      !    Log.  distance. 


Meters. 
4.3562999 
4.4505251 
4. 1547327 
4. 2102258 
4.3085814 


PINNACLE,   MINERAL   COUNTY,   WEST   VIRGINIA. 

On  highest  point  of  moantain.    About  11^  miles  south  of  Keyser. 
The  station  is  on  a  rock  that  rises  above  the  timber. 
Station  mark:  Copper  bolt  cemented  in  solid  rock. 

[Latitude,  39°  22'  55.53".     Longitude,  79^  04'  44.04".] 


To  Stat  ion- 

Aslmuth. 

175  02  27. 33 
215  03  45. 41 
235  54  39. 53 
299  33  25. 53 

Back  azmuth. 

355  01  45.68 
35  10  40. 34 
56  12  08. 98 

119  45  11. 13 

Log.  dlHtance. 
Meters. 

4. 2578313 
4.4331252 

High  Rock 

Dan 

Warrior 

4. 6768319    ' 

Nat 

4. 4871668 

1 

HIGH   ROCK,   GARRETT   COUNTY,  MARYLAND. 

On  high  point  of  rocks  on  Savage  Mountain,  about  12  miles  north- 
east of  Piedmont,  West  Virginia,  and  22  miles  southwest  of  Frostburg, 
Maryland. 

Station  mark :  Small  pine  tree. 

Beference  mark :  Copper  bolt  cemented  in  solid  rock,  distant  from 
signal  tree  6  feet;  azimuth  to  signal  tree,  350^  48'. 

[Latitude,  39^  32'  40.43".     Longitude,  79<^  06'  49.59".] 


To  station^ 


Azimuth. 


// 


Accident 117  56  25.56 

Meadow  (2) 176  35  05.20 

Dan ,    256  22  20.33 


Back  azimuth. 

Log.  distance. 

0          /              " 

297  48  53. 18 

356  34  45. 72 

76  29  57. 72 

Meters. 
4. 2825359 
4. 0873862 
4.2463642 
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MEADOW   (2),   GARRETT  COUNTY,   MARYLAND. 

On  highest  part  of  Meadow  Mountain,  about  12  miles  northwest  of 
Frostburg  and  1  mile  north  of  New  Germany  post-office.  The  summit 
was  cleared  of  timber  with  the  exception  of  one  tree,  which  was  trimmed 
up  and  left  for  a  signal. 

Station  mark :  Signal  tree. 

Eeference  mark :  Copper  bolt  cemented  in  solid  rock,  distant  from 
signal  tree  15  feet;  azimuth  from  signal  tree,  346^  43^ 

[Latitude,  39°  39'  16.25".    Longitude,  79°  06'  20.15''.] 


To  station — 


Azimuth. 


// 


Accident 78  43  55.90 

Negro ■  134  05  59.85 

Sampson 248  27  35.75 

Dan 294  15  18.02 

High  Rock 356  34  45.72 


Back  azimuth. 


Log.  distance. 


II 


258  36  42. 49 
314  02  20. 27 
68  34  20. 31 
114  23  15. 43 
176  35  05. 20 


Meiers.         I 
4.2180560     J 
4.0570135    ! 
4. 2102258 
4. 2921955 
4. 0873862 


NEGRO,    SOMERSET   COUNTY,   PENNSYLVANIA. 

On  flat- topped  mountain  abont  4  miles  northwest  of  Grantsville, 
Maryland,  and  2  miles  north  of  National  turnpike.  Lines  of  sight  were 
cut  out  to  different  stations  from  a  tree  which  was  trimmed  and  left 
for  a  signal. 

Station  mark :  Signal  tree. 

Reference  mark :  Copper  bolt  cemented  in  rock ;  distant  from  tree,  3 
feet;  azimuth  from  signal  tree,  2^  37'. 

[Latitude,  39^  43'  33.41".     Longitude,  79-  12'  03.98'.] 


To  station — 


Azimath. 


Back  azimuth. 


Log.  distance. 


// 


Accident 35  36  51.63    !    215  33  17.41 

Sampson 274  47  40.23    \      94  58  04.81 

Meadow  (2) 314  02  20.27         134  05  59.85 


Meter». 
4. 1380708 
4. 3685814 
4. 0570135 


ACCIDENT,   GABRETT   COUNTY,   MARYLAND. 

About  20  miles  north  of  Oakland  and  about  2  miles  east  of  Accident. 
Signal  is  lone  tree  in  field,  trimmed  up  and  standing  on  a  line  with  a 
rail  fence. 

Station  mark :  Signal  tree. 

Eeference  mark :  Copper  bolt  cemented  in  a  stone  set  3  feet  in  the 
ground;  distant  from  signal  tree,  10.6  feet;  azimuth  from  tree,  348°  43'. 


fWV 
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To  station— 


Asimnth. 


Back  asimuth.      '    Log.  diatanre. 


Negro 215  33  17.41 

Meadow  (2) 258  36  42.49 

High  Rock 297  48  53.18 


35  36  51. 63 

78  43  55. 90 

117  56  25. 56 


Meten. 
4.1380708 
4.2180560 
4.2825359 


MARYLAND  MERIDIAN  MARK. 
HAGERSTOWN,  WASHINGTON   COUNTY. 

Location  of  station:  On  the  connty  farm,  about  1^  miles  north  of  the 
town. 

Station  mark :  A  marble  iK>st,  42  by  8  by  8  inches,  set  38  inches  in 
the  ground,  in  driveway  from  pike  to  the  main  building.  In  center  of 
top  of  post  is  cemented  a  bronze  tablet. 

Distant  mark :  A  marble  post,  42  by  8  by  8  inches,  set  38  inches  in 
the  ground,  near  line  of  fence  on  north  side  of  county  farm. 

WEST  VIRGINIA  MERIDIAN  MARKS. 

In  order  to  give  a  complete  list  of  meridian  marks  for  each  county 
seat  in  the  State,  12  stations  established  by  the  United  States  Coast 
and  Geodetic  Survey  are  included,  due  credit  for  the  same  being  given. 

The  field  work  for  the  Geological  Survey  was  executed  by  Mr.  George 
T.  Hawkins,  topographer,  and  Mr.  E.  L.  Faison,  field  assistant. 

West  Virginia  meridian  marks f  in  order  of  counties. 


1 

Connty.                                City. 

Date. 

Magnetic 
declina- 
tion 
(west). 

Authority. 

Barbour  

Berkeley 

Boone 

Braxton 

Brooke 

Cabell 

Calhoun 

Clay 

Philippi 

1898. 
July   26,27 
May    27 

3  27.0 

U.  8.  C.  &  G.  S. 

Martinsbure 

4  27 
2  11 

U.  8.  G.  S. 
U.  S.  G.  S. 

Madison 

Aug.  29 
June  29 
Dec.    14 
May    30,31 
July   22 
Nov.    12 
July    12 
Nov.     8 
July    17 
June  14 
Oct.    22 
.June  10 
Dec.    15 

Sutton 

2  16.  3     u.  s.  c.  &.  a.  S. 

Wellsburg 

Huntington 

Grantsville 

1  34 

0  51.2 

1  15 

U.  S.  G.  S. 

U.  S.  C.  &  G.  S. 

IT.  s.  a.  S 

Clay 

1  21         U.  S.  G.  S. 

2  20         U.S.G.S. 
1  28         IT-  S.  G.  S. 

•S^mmmj      ......... 

Doddridge  ... 

Fayette 

Gilmer 

Grant 

Greenbrier ... 
Hampshire . . . 
Hancock 

■s^^tmj     .......   ......   .... 

Weat  Union 

Favetteville 

Glenville 

Petersburg 

2  08 

3  37 

1  41 

2  46 
1  38 

U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  8. 
U.  S.  G.  8. 
U.  8.  G.  8. 

LewisburflT 

Romne  V 

New  Cumberland 
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West  Virginia  meridian  marks ,  in  order  of  counties — Continued. 


County. 


City. 


Date. 


Hardy 

Harrison . . . 

Jackson 

Jefferson . . . 
Kanawha  .. 

Lewis 

Lincoln 

Logan  

McDowell . , 

Marion 

Marshall . . . 

Mason 

Mercer 

Mineral 

Mingo 

Monongalia 
Monroe 


Morgan 


Nicholas  . . . 

Ohio 

Pendleton . . 
Pleasants  .. 
Pocahontas 

Preston 

Pntnam 

Raleigh 

Randolph  . . 

Ritchie 

Roane 

Sammers. .. 

Taylor 

Tucker 

Tyler 

Upshur  — 
Way 
Wehster  . . . 

Wetzel 

Wirt 

Wood 

Wyoming  . . 


Mooreiield 

Clarksburg 

Ripley 

Charlestown  . . 

Charleston 

Weston 

Hamlin 

Logan  

Welch 

Fairmont 

Moundsvillc . . . 
Point  Pleasant 

Princeton 

Keyser 

Williamson  ... 
Morgantowu  . . 
Union 


Berkeley  Springs. 

Sammersville 

Wheeling 

Franklin 

Saint  Marys 

Marlinton 

Kingwood 

Winfleld 

Beckley 

Beverly 

Harrisville 

Spencer  

Hinton 

Grafton 

Parsons 

Middleboume 

Buckhannon  

Wayne 

Addison 

New  Martinsville. 

Elizabeth 

Parkersburg 

Oceana 


1898. 

June  12 

June  24,25 

Nov.   25 

June     6 

June     7, 8 

July     6 

Nov.  15 

Aug.   31 

Oct.    31 

July      4 

Dec.    10 

Nov.   20 

Oct.    28 

June  21 

Nov.     4 

June  30 

Oct.    25 

1897. 
Nov.   21 

1898. 
Aug.   25 

July   21 

June  18 

Nov.   30 

Aug.    16 

June  26 

Nov.    18 

Oct.    11 

July   29 

Juno  21,22 

July   28 

Oct.    20 

June  23 

July  7 

Dec.  3 
July     1, 2 

May  26 

Aug.  21 
Dec.      8 

Nov.  28 

June  17,18 

Oct.  5 


Macnetio 
declina- 

ti<n 
(west). 


0  / 

3  37 

2  49.5 

1  25 

3  32 

1  56.7 

2  3L3 
1  32 

1  31 
1  48 

3  21 
1  07 
1  21 
1  33 
3  57 
1  42 

3  21 
1  43 

4  36 

3  14 

1  0L3 

2  45 
1  04 

3  31 
3  39 
1  30 

1  42 

2  45. 3 
1  28.5 
1  43 

1  23 

3  38 
3  22 

1  36 
3  00 
0  44.6 
3  16 

0  59 

2  28 

1  13.7 
1  37 


Antbority. 


U.  S.  G.  S. 
U.  S.  C.  &  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  C.  &  G.  S. 
U.  S.  C.  &  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  8.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 
U.  S.  G.  S. 

U.  S.  G.  S. 


U.  S.  G. 

u.  s.  c. 

U.S.G. 
U.S.G. 
U.  S.  G. 
U.  S.  G. 
U.  S.  G. 
U.  S.  G. 

u.  s.  c. 
u.  s.  c. 

U.  S.  G. 
U.  S.  G. 
U.  8.  G. 
U.  S.  G. 
U.  S.  G. 
V.  S.  C. 

u.  a.  c. 

U.  S.  G. 
U.  S.  G. 
U.  S.  G. 
U.  S.  C. 
U.  S.  G. 


s. 

&G.S. 

s. 
s. 
s. 
s. 
s. 
s. 

&  G.  S. 
&G.S. 

S. 

s. 

s. 
s. 
s. 

&G.S. 
&G.  S. 

s. 
s. 
s. 

&G.S. 

s. 
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West  Virginia  Meridian  Marks,  in  order  of  County  Seats. 
ADDISON,  WEBSTER  COUNTY. 

Location  of  station :  In  grounds  of  Webster  Springs  Hotel,  G  feet 
north  of  south  fence. 

Station  mark:  A  sandstone  post  42  by  8  by  S  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
meridian-mark  tablet.  Reference  marks:  Southeast  corner  of  ten  pin 
alley,  S.  16o  W.,  258  feet  distant;  'southwest  corner  of  hotel,  N.  23°  W., 
247  feet  distant;  southeast  corner  of  hotel,  K  10°  W.,  270  feet  distant; 
southwest  corner  of  bath  house,  N.  10^  £.,  369.6  feet  distant. 

Distant  mark:  North  of  station  339.6  feet.  A  sandstone  post  30  by 
8  by  8  inches,  set  30  inches  in  the  ground.  Aluminum  bolt  in  center  of 
top  of  post.  Reference  marks:  Southeast  corner  of  hotel,  S.  22^  W., 
68  feet  distant;  northeast  corner  of  hotel,  N.  55^  W.,  110  feet  distant; 
northeast  corner  of  bath  house,  N.  50^  E.,  114  feet  distant. 

Resident  referee:  Mr.  T.  A.  Gregory,  county  clerk. 

Magnetic  declination:  3^  16'  W.  August  21,  1898^  at  9.40  a.  m. 
Mean  annual  change,  +  03.5^ 

BEOKLEY,   RALEIGH   COUNTY. 

Location  of  station :  On  north  side  of  sidewalk  and  south  side  of  Main 
street;  west  side  of  town,  opposite  Mr.  Anderson^s  house. 

Station  mark :  A  sandstone  post  42  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Small  white  house,  N.  45^  E.,  98.6  feet  distant;  small 
white  house,  N.  63°  W.,  212.5  feet  distant;  Anderson's  house,  S.  32^ 
E.,  72.8  feet  distant. 

Distant  mark:  North  of  station  1,249.1  feet.  A  sandstone  post  36 
by  8  by  8  inches,  set  36  inches  in  the  ground  on  hillside  across  small 
ravine.  Aluminum  bolt  in  center  of  top  of  post.  Reference  marks: 
Black  gum  tree  8  inches  in  diameter,  S.  12^  W.,  140.8  feet  distant;  oak 
tree  12  inches  in  diameter,  N.  53^  W.,  90.3  feet  distant;  pine  tree  10 
inches  in  diameter,  N.  20^  E.,  27.6  feet  distant. 
.  Resident  referee:  Mr.  J.  F.  Davis,  county  clerk. 

Magnetic  declination :  1^  42'  W.  October  11, 1898,  at  11  a.  m.  Mean 
annual  change,  +  03.5'. 

BERKELEY   SPRINGS,   MORGAN   COUNTY. 

Location  of  station :  State  land  adjoining  the  Berkeley  Springs  Hotel. 

Station  mark :  A  sandstone  post  36  by  6  by  6  inches,  set  30  inches  in 
the  ground,  12  feet  from  fence  on  northeast  side  of  ground.  Reference 
mark :  "  Washington  elm,"  N.  20o  E.,  18  feet  distant. 

Distant  mark:  North  of  station  300  feet.  A  limestone  post  36  by  6 
by  6  inches,  set  30  inches  in  the  ground,  14  feet  west  of  iron  gate. 
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Magnetic  (Leclination :  4^  36'  W.  November  21, 1897.  Mean  annual 
change,  +  03\    (Approximate.) 

BEVERLY,   RANDOLPH   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  In  the  south  end  of  town  in  Dr.  H.  Yokum's 
yard  on  west  side  of  Main  street. 

Station  mark:  A  heavy  sandstone  i)ost,  in  the  center  of  top  of  which 
is  a  copper  bolt. 

Distant  mark:  Forth  of  station  350  feet,  near  the  fence  on  east  side 
of  Main  street. 

BUCKHANNON,  UPSHUR  COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  ground  of  West  Virginia  Conference  Semi- 
nary, in  main  lot  in  front  of  the  present  building. 

Station  mark:  A  blue  sandstone  post,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Distant  mark :  South  of  station,  450  feet.  A  sandstone  i)ost  in  front 
of  and  between  two  brick  buildings  and  near  a  brick  walk  leading  from 
the  southwest  comer  of  lot  to  the  main  building. 

Besident  referees :  Mr.  W.  G.  L.  Totten  and  Mr.  O.  L.  Mollins,  sur- 
veyors, assisted  in  setting  the  mark. 

OHARLESTOW^N,  JEFFERSON  COUNTY. 

Location  of  station :  !N^ear  angle  in  wall  at  northeast  comer  of  Meth- 
odist Episcopal  church. 

Station  mark :  A  sandstone  post,  40  by  10  by  7  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  a  bronze  tablet.  Refer- 
ence marks:  West  to  a  wall  of  church,  4.9  feet;  south  to  a  wall  of 
church,  10  feet;  to  northeast  corner  of  body  of  church,  8,9  feet;  to  the 
northeast  corner  of  extension  of  church,  10.3  feet. 

Distant  mark :  North  of  station,  767  feet.  A  limestone  post,  30  by 
10  by  7  inches,  set  28  inches  in  the  ground.  Aluminum  bolt  in  center 
of  top  of  post.  Eeference  mark :  Southeast  corner  of  harness  factory, 
8.  60O  E.,  76.5  feet  distant. 

Besident  referee :  County  surveyor. 

Magnetic  declination :  3o32'W.  June  6, 1898.  Mean  annual  change, 
+  04'. 

CHARLESTON,  KANAWHA  COUNTY. 
[United  States  Coast  and  Geodetic  Sarvey  meridian  marks.] 

Location  of  station :  On  Capitol  Hill,  on  property  of  Mr.  J.  S.  Savage, 
140  feet  above  the  general  level  of  the  ground. 
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Meridian  marks:  Three  stone  posts  determine  the  meridian.  One  is 
a  sandstone  set  75.25  feet  south  of  station  in  the  lawn  about  Mr.  Sav- 
age's house;  one  is  set  on  a  hill  about  1  mile  north  on  land  belonging 
to  Jefferson  Savage,  and  one  is  on  the  side  of  a  hill  about  1^  miles 
south.    Each  post  has  a  copper  bolt  in  center  of  top. 

Resident  referees :  Judge  John  S.  McDonals,  of  county  court,  and  Mr. 
William  S.  Brown,  county  surveyor. 

0LARKSBUB6,  HARBISON   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  In  public  school  grounds,  170  feet  east  of  public 
Bchool  building. 

Station  mark :  A  sandstone  post,  in  the  center  of  top  of  which  is  a 
copi)er  bolt. 

Distant  mark :  North  of  station,  735  feet.  On  opposite  side  of  valley 
of  Elk  Creek  near  bridge  crossing  on  Baltimore  and  Ohio  Railroad 
tracks. 

Eesident  referee:  Mr.  J.  H.  Davis,  civil  engineer.  The  north  mark 
was  set  under  his  direction. 

CLAY,   CLAY   COUNTY. 

Location  of  station :  Corner  of  Main  street  and  Third  alley. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Beference  marks :  Southwest  corner  of  Main  street  and  Third  alley,  K. 
880  W.,  33.4  feet  distant;  northwest  corner  of  Main  street  and  Third 
alley,  N.  10°  W.,  62.7  feet  distant;  northeast  corner  of  Main  street  and 
Third  alley,  N.  20°  E.,  52.9  feet  distant;  southeast  corner  of  Main  street 
and  Third  alley,  due  east,  5.7  feet  distant. 

Distant  mark :  North  of  station,  365.2  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  •.  6  inches  in  the  ground,  west  of  Baptist  church  and 
along  east  fence  to  Davenport's  yard.  Aluminum  bolt  in  center  of  top 
of  post.  Reference  marks:  Southwest  corner  of  Baptist  church,  S. 
750  E.,  73  feet  distant;  northwest  corner  of  Baptist  church,  N.  60^  E., 
83.5  feet  distant;  southeast  corner  of  Davenport's  house,  N.  15°  W., 
46.2  feet  distant. 

Resident  referee:  Mr.  W.  T.  Hemerick,  county  clerk. 

Magnetic  declination:  1^  21'  W,  November  12,  1898,  at  10.45  a.  m. 
Mean  annual  change  +  03.5'. 

ELIZABETH,   WIRT   COUNTY. 

Location  of  station :  On  the  south  side  of  Washington  street  near 
the  southeast  corner  of  court-house  grounds. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  the  center  of  top  of  which  is  a  bronze  tablet.    Reference 
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marks:  Southwest  corner  of  L.  B.  Wells's  boase,  53.6  feet  distant; 
northwest  corner  of  L.  H.  Wells's  hoase,  71.5  feet  distant;  northeast 
corner  of  W.  Y.  Vernon's  store,  59.3  feet  distant;  northwest  corner  of 
W.  V.  Vernon's  store,  18.1  feet  distant. 

Distant  mark :  Korth  of  station,  321.1  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  in  court-house  yard  along 
Main  street.  Aluminum  bolt  in  center  of  top  of  post.  Eeferenoe 
marks:  Northwest  corner  of  court-house,  S.  70°  E.,  92.2  feet  distant; 
northeast  corner  of  courthouse,  due  east,  65.4  feet  distant. 

Eesident  referee:  Mr.  S.  W.  Gain,  county  clerk. 

Magnetic  declination :  2o  28'  W.  November  28,  1898,  at  10  a.  m. 
Mean  annual  change  +  04'. 

FAIRMONT,  MARION   COUWTY. 

Location  of  station:  Mound  in  northeast  corner  of  normal-school 
yard. 

Station  mark :  A  sandstone  post,  44  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  center  of  top  of  which  is  a  bronze  tablet.  Reference 
marks:  A  10-inch  sycamore  tree,  S.  25^  W.,  12  feet  distant;  northeast 
steps  of  normal -school  building,  8.35^  E.,  55  feet  distant;  northeast 
corner  of  normal  school  lot,  1^.  5°  W.,  75  feet  distant. 

Distant  mark:  North  of  station,  2,404  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground.  Aluminum  bolt  in  center 
of  top  of  post.  It  is  40  feet  west  of  street  running  northwest  on 
hillside  across  ravine. 

Resident  referee:  Mr.  T.  L.  Burchinal,  county  commissioner. 

Magnetic  declination :  3^  21'  W.  July  4, 1898.  Mean  annual  change, 
+  03.5'. 

FAYETTEVILLE,  FAYETTE  COUNTY. 

Location  of  station:  On  Maple  avenue,  on  south  side  of  street, 
between  First  and  Second  alleys. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  a  bronze  tablet.  Refer- 
ence marks:  Southeast  corner  of  Trimble's  livery  stable,  N.  80^  W., 
125.4  feet  distant;  comer  of  Maple  avenue  and  Second  alley,  3.80^ 
E.,  128.6  feet  distant;  northeast  corner  of  Journal  printing  office,  S. 
580  W.,  206  feet  distant. 

Distant  mark :  North  of  station,  428  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  iu  north  side  of  lot  owned 
by  Mr.  J.  F.  White,  near  fence  line  and  about  50  feet  east  of  old  fort. 
Aluminum  bolt  in  center  of  top  of  post.  Eeference  marks:  Northeast 
corner  of  lot,  N.  30<^  E.,  21.8  feet  distant;  northwest  corner  of  carriage 
house,  S.  250  E.,  54.6  feet  distant;  north  fence  of  lot  is  2  feet  north  of 
post. 

Eesident  referee:  Mr.  J.  T.  Grose,  county  clerk. 
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Magnetic  declination :  1^  28'  W.  November  8, 1898,  at  10  a.  m.  Mean 
annual  change,  +  03.5'. 

FRANKLIN,   PENDLETON  COUNTY. 

Location  of  station :  East  of  town  about  800  feet,  in  south  part  of 
meadow  owned  by  W.  H.  Boggs. 

Station  mark :  A  limestone  post,  44  by  7  by  7  inches,  set  38  inches  in 
the  ground,  in  the  center  of  top  of  which  is  a  bronze  tablet  Beferenee 
marks:  Southeast  corner  of  Aeld,  S.  10^  E.,  G  feet  distant;  apple  tree, 
N.  86°  E.,  24.5  feet  distant;  locust  tree,  7  inches  in  diameter,  N.  8^  W,, 
308  feet  distant. 

Distant  mark:  North  of  station,  419  feet.  A  limestone  post,  44  by  7 
by  7  inches,  set  36  inches  in  the  ground,  in  north  part  of  meadow  above 
referred  to.  Aluminum  bolt  in  center  of  top  of  post.  Reference 
marks:  Locust  tree,  S.  20^  W.,  121  feet  distant;  where  fence  joins 
alley,  N.  69^  W.,  262  feet  distant. 

Resident  referee:  Mr.  I.  E.  Bolton,  county  clerk. 

Magnetic  declination:  2^  45'  W.  June  18,  1898.  Mean  annual 
change,  +  03.5'. 

GLBNVILLE,  GILMSB  COUNTY. 

Location  of  station :  In  normal  school  grounds,  26.8  feet  southeast 
of  southeast  corner  of  school  building. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Southeast  corner  of  building,  N.  40°  W.,  26.8  feet 
distant;  southwest  corner  of  building,  N.  83^  W.,  49.8  feet  distant; 
apple  tree,  8  inches  in  diameter,  N.  10^  E.,  95  feet  distant. 

Distant  mark:  North  of  station,  304  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground  owned  by  George  E.  Linn, 
on  fence  line  14  feet  west  of  the  northeast  corner  of  the  normal  school 
grounds.  Aluminum  bolt  in  center  of  top  of  post.  Reference  marks: 
Oak  tree,  22  inches  in  diameter,  S.  80^  E.,  22  feet  distant ;  apple  tree,  5 
inches  in  diameter,  iN".  22^  E.,  36  feet  distant;  northeast  corner  of 
building,  S.  33°  W.,  105  feet  distant. 

Resident  referee:  Mr.  J.  N.  Kee,  county  clerk. 

Magnetic  declination :  2o  8'  W.  July  17,  1898,  at  10  a.  m.  Mean 
annual  change,  +03.5'. 

GBAFTON,  TAYLOR  COUNTY. 

Location  of  station:  Thirteen  feet  east  of  the  northeast  comer  of  St. 
Johns  and  Emory  streets,  near  middle  of  where  sidewalk  will  be. 

Station  mark :  A  marble  post,  44  by  8  by  8  inches,  set  38  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Maple  tree,  6  inches  in  diameter,  K.  10^  W.,  22  feet 
distant;  middle  of  water  tower,  8.  41^  W.,  394  feet  distant. 
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Distant  mark:  North  of  station,  1,061  feet  A  marble  post,  30  by  8 
by  8  inches,  set  30  inches  in  the  ground  on  north  side  of  a  barnyard,  3 
feet  south  of  line  of  fence.  Aluminum  bolt  in  center  of  top  of  post. 
Beference  marks :  Sycamore  tree,  8  inches  in  diameter,  N.  58^  W.,  24.3 
feet  distant;  walnut  tree,  16  inches  in  diameter,  S.  46°  B.,  169  feet 
distant. 

Eesident  referee :  Mr.  F.  J.  Burdette,  county  clerk. 

Magnetic  declination :  3^  38'  W.  June  23, 1898.  Mean  annual  change, 
+03.5'. 

GRANTSVILUE,  CALHOUN  COUNTY. 

Location  of  station :  In  ground  owned  by  Mr.  J.  G.  S.  Smith ;  south 
of  Baptist  Church  on  a  steep  hillside. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  30  inches 
in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Walnut  tree,  14  inches  in  diameter,  !N^.  74°  E.,  149 
feet  distant ;  walnut  tree,  5  inches  in  diameter,  N.  22°  W.,  48  feet  distant ; 
beech  tree,  12  inches  in  diameter,  S.  40^  W.,  148.6  feet  distant. 

Distant  mark:  Korth  of  station,  370  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  ground  on  fence  line  9  feet  south  of  south- 
west corner  of  Baptist  church.  Aluminum  bolt  in  center  of  top  of 
post.  Eeference  marks:  Southeast  comer  of  Baptist  church,  K.  40^ 
E.,  48  feet  distant;  southwest  corner  of  Baptist  church,  N.  65^  W., 
19.5  feet  distant;  walnut  tree,  12  inches  in  diameter,  S.  55^  W.,  112  feet 
distant. 

Resident  referee:  Mr.  L.  H.  Trippett,  county  clerk. 

Magnetic  decUnation:  1^  15'  W.  July  22, 1898,  at  10  a.  m.  Mean 
annual  change,  +03.5'. 

HAMLIN,   LINCOLN  COUNTY. 

Location  of  station:  On  Main  street,  opposite  James  Brown's  house. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  iuches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks:  Southeast  corner  of  H.  Eaststep's  house,  jS".  46o  W., 
78.2  feet  distant;  northwest  corner  of  James  Brown's  house,  N.  80^  E., 
39  feet  distant;  southwest  corner  of  James  Brown's  house,  S.  30°  E., 
42  feet  distant. 

Distant  mark :  North  of  station,  304  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  opposite  Dr.  Thacker's  house 
and  near  his  porch.  Aluminum  bolt  in  center  of  top  of  post.  Reference 
marks:  Southeast  corner  of  Dr.  Thacker's  house,  N.  65°  W.,  6  feet  dis- 
tant; southwest  corner  of  Dr.  Thacker's  porch,  N.  50°  E.,  9.5  feet  distant. 

Resident  referee :  Mr.  Robert  Hager,  county  clerk. 

Magnetic  declination:  1°  32'  W.  November  15,  1898,  at  9.40  a.m. 
Mean  annual  change:  +03.5'. 
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HABBISVILLE,  BITOHIE   COUNTY. 

[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  John  Holderman's  farm,  about  J  mile  sonth 
of  the  coart-honse.  The  station  is  on  a  ridge  just  above  a  farmhouse 
and  about  800  feet  from  it;  near  the  lands  of  Dr.  W.  E.  Talbot  and  Mr. 
E.  C.  Fox. 

Station  mark:  A  heavy  sandstone  post  which  projects  above  the 
ground,  in  the  center  of  top  of  which  is  a  copper  bolt. 

Distant  mark :  North  of  station  about  1  mile.  A  sandstone  post  simi- 
lar to  the  station  mark,  in  the  center  of  top  of  which  is  a  copper  bolt. 

Besident  referee:  John  W.  Gain,  surveyor. 

HINTON,  SUMMEBS  COUNTY. 

Location  of  station :  In  southeast  corner  of  public  square. 

Station  mark :  A  post  of  Ohio  limestone,  42  by  8  by  7  inches,  set  36 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Eeference  marks:  Maple  tree,  6  inches  in  diameter,  N.  27^  E., 
57.7  feet  distant;  maple  tree,  4  inches  in  diameter,  S.  64^  W.,  66.3  feet 
distant;  northwest  corner  of  Second  avenue  and  James  street,  N.  83^ 
E.,  62  feet  distant. 

Distant  mark :  North  of  station,  307.3  feet.  A  post  of  Ohio  limestone, 
36  by  8  by  7  inches,  set  36  inches  in  the  ground,  opposite  front  door  of 
Graham's  store,  on  south  side  of  north  sidewalk,  10  feet  east  of  Second 
avenue.  Aluminum  bolt  in  center  of  top  of  post.  Reference  marks: 
Southeast  corner  of  Graham's  store,  N.  45^  W.,  10.4  feet  distant;  maple 
tree,  5  inches  in  diameter,  due  east,  18  feet  distant. 

Resident  referee:  Mr.  J.  M.  Lavender,  city  engineer. 

Magnetic  declination :  lo  22'  W.  October  20, 1898,  at  9.40  a.m.  Mean 
annual  change,  +03.5'. 

HUNTINGTON,  CABELL    COUNTY. 
[United  States  CoaRt  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  Near  southwest  corner  of  new,  unfinished  school 
building,  situated  on  southeast  corner  of  Fifth  avenue  and  Sixth  street. 

Station  mark :  A  freestone  buried  with  top  2  feet  below  surface  of 
ground,  in  center  of  top  of  which  is  a  copper  bolt. 

Distant  mark :  South  of  station,  about  1,000  feet,  in  a  field  beyond 
which  is  an  orchard.    This  mark  is  similar  to  the  station  mark. 

Besident  referee:  Mr.  J.  H.  Sandbord,  city  engineer  and  surveyor, 
witnessed  the  setting  of  both  marks. 

KEYSEE,   MINERAL   COUNTY. 

Location  of  station :  On  southeast  side  of  field,  near  public  road,  and 
3  feet  west  of  east  fence. 
20  asoL,  PT  1 16 
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Station  mark :  A  marble  post^  44  by  7  by  7  inches,  set  38  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks :  An  elm  tree  26  inches  in  diameter,  S.  29^  W.,  166  feet 
distant;  cupola  on  schoolhouse,  1^.  16^  E.;  pinnacle,  S.  55^  W. 

Distant  mark :  North  of  station,  1,040.3  feet.    A  marble  post,  36  by 

7  by  7  inches,  set  36  inches  in  the  ground,  near  the  northwest  corner 
of  field  near  intersection  of  street  and  alley  and  3  feet  east  of  street 
fence.  Aluminum  bolt  in  center  of  top  of  post.  Eeference  marks: 
Southeast  corner  of  yard  on  alley,  N.  64^  W.,  49  feet  distant;  south- 
west corner  of  yard,  N.  32°  E.,  20  feet  distant. 

Eesident  referee :  Mr.  J.  V.  Bell,  county  clerk. 
Magnetic  declination:  3^  57^    June  21, 1898.    Mean  annual  change, 
+  03.5'. 

KINGWOOD,   PRESTON   COUNTY. 

Location  of  station :  South  of  livery  stable,  on  Mr.  McRue's  land,  3 
feet  north  of  south  fence. 

Station  mark :  A  granite  post,  44  by  8  by  8  inches,  set  39  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks :  Apple  tree  8  inches  in  diameter,  N.  55^  W.,  46.5  feet 
distant;  apple  tree  8  inches  in  diameter,  K.  47^  E.,  45  feet  distant; 
church  spire,  N.  34^  30'  W. ;  another  church  spire,  N.  8°  30'  E. 

Distant  mark :  North  of  station,  467.5  feet.  A  granite  post,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground  in  hotel  yard,  near  southwest 
corner  of  bowling  alley.  Aluminum  bolt  in  center  of  top  of  post. 
Reference  marks:  Southwest  comer  of  bowling  alley,  due  north,  4.4 
feet  distant;  northwest  corner  of  outhouse,  S.  30^  E.,  16  feet  distant; 
northeast  corner  of  bay  window  of  hotel,  N.  30°  W.,  138  feet  distant. 

Eesident  referee :  Mr.  George  A  Wells,  county  clerk. 

Magnetic  declination:  3^  39'  W.  June  26,  1898.  Mean  annual 
change,  +03.5'. 

LEWISBURG,  GREENBRIER  COUNTY. 

Location  of  station :  In  the  grounds  of  Major  Lee's  military  acad- 
emy, east  of  main  building. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  a  bronze  tablet.  Eefer- 
ence marks:  An  oak  tree  30  inches  in  diameter,  due  south,  12.1  feet 
distant;  northeast  corner  of  school  building,  S.  75^  W.,  76  feet  distant; 
cherry  tree  8  inches  in  diameter,  N.  78°  W.,  90.8  feet  distant. 

Distant  mark :  North  of  station,  323  feet.    A  sandstone  post,  36  by 

8  by  8  inches,  set  36  inches  in  the  ground  in  northeast  comer  of  school 
yard.  Aluminum  bolt  in  center  of  top  of  post.  Eeference  marks: 
Maple  tree  18  inches  in  diameter,  S.  75^  W.,  65.3  feet  distant;  frame 
house,  ]^.  lOo  E.,  162  feet  distant.    It  is  6  feet  west  of  comer  xM>st. 

Eesident  referee:  Mr.  Charles  B.  Buster,  county  clerk. 
Magnetic  declination :  1^  41'  W.    October  22, 1898,  at  10  a.  m.    Mean 
annual  change,  -f  03.5^ 
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LOGAN,  LOGAN  COUNTY. 

Location  of  station :  In  court-house  grounds,  8  feet  east  of  northeast 
corner  of  court-house. 

Station  mark :  A  red  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Northeast  corner  of  court-house,  N.  85^  W.,  8  feet 
distant;  locust  tree  5  inches  in  diameter,  S.5o£.,  18  feet  distant;  locust 
tree  G  inches  in  diameter,  N.  10^  E.,  39  feet  distant. 

Distant  mark:  North  of  station,  712  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  5  feet  east  of  east  fence  of 
cemetery.  Aluminum  bolt  in  center  of  top  of  post.  Reference  marks: 
Walnut  tree  18  inches  in  diameter,  S.  14^  W.,  180.8  feet  distant;  elm 
tree  14  inches  in  diameter,  S.  85^  W.,  97.8  feet  distant;  cherry  tree  24 
inches  in  diameter,  in  cemetery,  S.  75^  W.,  84.6  feet  distant. 

Resident  referee:  Mr.  S.  S.  Altizer,  county  clerk. 

Magnetic  declination:  1^31'  W.  August  31,  1898,  at  11  a.m.  Mean 
annual  change,  -f  03.5^ 

MADISON,  BOONE  COUNTY. 

Location  of  station :  On  hillside  northeast  of  Methodist  Church,  on 
land  owned  by  Mr.  Thompson. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Cherry  tree  2  inches  in  diameter,  N.  80^  E.,  96  feet 
distant;  hickory  tree  11  inches  in  diameter,  S.  73^  E.,  148  feet  distant; 
northeast  comer  of  Methodist  Episcopal  church,  S.  85°  W.,  315  feet 
distant. 

Distant  mark :  North  of  station,  337.8  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  1  foot  south  of  south  fence 
around  St.  Clair  Hotel.  Aluminum  bolt  in  center  of  top  of  post.  Ref- 
erence marks:  Northeast  corner  of  Methodist  Episcopal  church,  S.  40^ 
W.,  520.7  feet  distant;  southwest  corner  of  St.  Clair  Hotel,  N.  10°  E., 
93.6  feet  distant;  southeast  corner  of  Leftwitch's  house,  N.  70°  W.,  91.8 
feet  distant. 

Resident  referee:  Mr.  J.  M.  Hupton,  county  clerk. 

Magnetic  declination:  2^11'  W.  August  29,  1898,  at  9  a.  m.  Mean 
annual  change,  +  03.5^ 

MAELINTON,   POCAHONTAS    COUNTY. 

Location  of  station:  In  courthouse  grounds,  11.9  feet  northeast  of 
court-house  steps. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  a  bronze  tablet.  Refer- 
ence marks:  Northeast  corner  of  court-house  steps,  N.  82°  W.,  11.9  feet 
distant;  northeast  comer  of  court-house,  N.  80^  E.,  11  feet  distant;  a 
small  elm  tree  3  inches  in  diameter,  N.  55^  W.,  37  feet  distant. 
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Distant  mark:  North  of  station,  957.6  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  on  south  side  of  mountain 
owned  by  Pocahontas  Improvement  Company.  Aluminum  bolt  in 
center  of  top  of  post.  Eeference  marks:  Northwest  corner  of  Uriah 
Bird's  store,  S.  3^  E.,  86  feet  distant;  chestnut  tree  18  inches  in 
diameter,  S.  36^  W.,  40 A  feet  distant;  a  small  chestnut  tree  3  inches 
in  diameter,  S.  84^  E.,  30  feet  distant. 

Besident  referee:  Mr.  S.  L.  Brown,  county  clerk. 

Magnetic  declination:  3o  31'  W.  August  16,  1898,  at  11.20  a.  m. 
Mean  annual  change,  -f  03.5'. 

MARTINSBURG,  BERKELEY   COUNTY. 

Location  of  station:  At  head  of  principal  driveway  of  cemetery  and 
13  feet  west  of  walk. 

Station  mark:  A  marble  post,  40  by  8  by  6  inches,  set  32  Inches  in 
the  ground,  in  the  center  of  top  of  which  is  a  bronze  tablet. 

Distant  mark :  North  of  station,  515  feet.  A  marble  post,  40  by  8  by 
6  inches,  set  32  inches  in  the  ground,  30  feet  east  of  the  entrance  gate 
and  4  feet  from  the  fence.    Aluminum  bolt  in  the  center  of  top  of  post. 

Besident  referee:  Mr.  J.  L.  Bender,  county  clerk. 

Magnetic  declination :  4^  27'  W.  May  27, 1898.  Mean  annual  change, 
+03.5'. 

MIDDLEBOURNE,   TYLEB   COUNTY. 

Location  of  station :  In  fair  grounds,  southeast  of  grand  stand  and 
near  south  fence. 

Station  mark:  A  sandstone  post,  42  by  10  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Beference  marks:  Maple  tree  4  inches  in  diameter,  N.  84^  E.,  46 
feet  distant;  southwest  corner  of  floral  building,  N.  32°  E.,  218.3  feet 
distant;  southeast  corner  of  grand  stand,  N.  22^  W.,  128  feet  distant. 

Distant  mark :  North  of  station,  322  feet.  A  sandstone  post,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground,  near  the  north  fence  of  fair 
grounds  and  northeast  of  grand  stand.  Aluminum  bolt  in  center  of 
top  of  post.  Beference  marks :  Northwest  corner  of  floral  building,  S. 
30OE.,  137  feet  distant;  northeast  corner  of  grand  stand,  S.  18^  W., 
133.5  feet  distant. 

Besident  referee:  Mr.  D.  Hickman,  county  clerk. 

Magnetic  declination :  1°  36'  W.  December  3,  1898,  at  10.45  a.  m. 
Mean  annual  change,  +04'. 

MOOREFIfiLB,   HARDY   COUNTY. 

Location  of  station:  About  one-half  mile  east  of  town  on  top  of  hill 
on  land  owned  by  Mr.  J.  W.  Gilkeson.  On  line  of  fence  which  bears 
N.  140  B.,  and  S.  14©  W. 

Station  mark :  A  marble  x)ost,  44  by  7  by  7  inches,  set  37  inches  in  the 
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ground,  in  tbe  center  of  top  of  which  is  cemented  a  bronze  tablet,  lief- 
erence  marks:  Oak  tree  18  inches  in  diameter,  N.  54^  W.,  450  feet  dis- 
tant; oak  tree  8  inches  in  diameter,  S.  3^  E.,  160  feet  distant. 

Distant  mark :  North  of  station,  826  feet.  A  marble  post,  33  by  7  by 
7  inches,  set  30  inches  in  the  ground,  3  feet  south  of  south  fence  of  cem- 
etery. Aluminum  bolt  in  center  of  top  of  post.  Reference  marks: 
Monument  to  G.  P.  Williams,  N.  60^  £.,  26.5  feet  distant;  monument  to 
J.  R.  Heiskill,  N.  10©  E.,  16.5  feet  distant. 

Resident  referee:  Mr.  C.  Wilton,  county  clerk. 

Magnetic  declination :  3^  37'  W.  June  12, 1898.  Mean  annual  change, 
+03.5'. 

MOBGANTOWN,  MONONGALIA  COUNTY. 

Location  of  station:  South  side  of  State  University  Park,  11  feet 
north  of  south  fence. 

Station  mark :  A  marble  post,  44  by  8  by  8  inches,  set  36  inches  in  the 
ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet.  Ref- 
erence marks:  Maple  tree  14  inches  in  diameter,  N.  75^  E.,  59  feet  dis- 
tant; sycamore  tree  25  inches  in  diameter,  N.  35^  W.,  236  feet  distant; 
small  frame  house,  S.  45^  W.,  16  feet  distant;  small  frame  house,  S.  55^ 
E.,  25  feet  distant. 

Distant  mark :  North  of  station,  460  feet.  A  sandstone  post,  30  by  8 
by  8  inches,  set  30  inches  in  the  ground  in  University  Park.  Aluminum 
bolt  in  center  of  top  of  post.  Reference  marks:  Ko)rthwest  corner  of 
law  building,  due  east,  60  feet  distant;  pine  tree  8  inches  in  diameter, 
N.  lOo  W.,  20  feet  distant. 

Resident  referee:  Mr.  John  E.  Price,  county  clerk. 

Magnetic  declination:  3^  21'  W.  June  30,  1898.  Mean  annual 
change,  -f03.5'. 

MOUNDSVILLB,  MARSHALL  COUNTY. 

Loeation  of  station:  Northeast  corner  Eighth  and  Tomlinson  streets, 
along  curb  line,  80  feet  southwest  of  corner  of  public  school  building, 
about  200  feet  north  of  Great  Mound. 

Station  mark:  A  pest  of  Ohio  sandstone,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  To  southwest  corner  of  school  building,  80.3 
feet;  northeast  corner  Eighth  and  Tomlinson  streets,  12.8  feet  distant; 
northwest  corner  of  same,  38.1  feet  distant;  southwest  corner  of  same, 
64.6  feet  distant. 

Distant  mark :  North  of  station,  959.2  feet  distant.  A  sandstone  post 
similar  to  station  mark,  set  in  the  ground  near  the  northwest  corner  of 
Sixth  and  Tomlinson  streets.  Aluminum  bolt  in  the  center  of  top  of 
post.  Reference  marks :  Northeast  corner  Sixth  and  Tomlinson  streets, 
dnd  feet  distant;  southeast  corner  of  W.  D.  Alexander's  house,  40.9 
feet  distant;  maple  tree,  2  feet  in  diameter,  due  north,  9.2  feet  distant. 

Resident  referee:  Mr.  E.  M.  Lewis,  county  clerk. 
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Magnetic  declination:  1°  07'  W.  December  10, 1898,  at  10.30  a.  m. 
Mean  annual  change,  +03.5'. 

NEW  CUMBERLAND,  HANCOCK  COUNTY. 

Location  of  station :  In  back  part  of  public  school  grounds. 

Station  mark:  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Keference  marks :  Southeast  corner  of  schoolbouse  chimney,  N.  05*^  W., 
16.5  feet  distant;  southwest  corner  of  schoolhouse  chimney,  N.  7.3o  W., 
20.8  feet  distant;  southeast  corner  of  schoolhouse,  S.  33^  W.,  19.6  feet 
distant. 

Distant  mark:  Korth  of  station,  631.5  feet.  A  sandstone  post,  36  by 
10  by  10  inches,  set  30  inches  in  the  ground,  at  the  southeast  corner  of 
blacksmith  shop  on  highway  north  of  schoolhouse.  Aluminum  bolt  in 
center  of  top  of  post.  Reference  marks:  Southeast  corner  of  black- 
smith shop,  2.3  feet  distant;  southwest  corner  of  blacksmith  shop,  13 
feet  distant. 

Eesident  referee:  Clerk  of  circuit  court. 

Magnetic  declination:  1°  38' W.  December  15,  1898,  at  3  j).  m. 
Mean  annual  change,  -f  04'. 

NEW  MARTINSVILLE,   WETZEL   COUNTY. 

Location  of  station :  Inside  the  race  course  of  the  fair  grounds. 

Station  mark :  A  sandstone  post,  42  by  10  by  10  inches,  set  30  indies 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Locust  tree,  18  inches  in  diameter,  K. 85°  W.,  319.5 
feet  distant;  southeast  corner  of  judge's  stand,  N.  45"^  W.,  288.9  feet 
distant;  northeast  corner  of  iloral  hall,  S.  12^  W.,  137.6  feet  distant. 

Distant  mark:  North  of  station,  971  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  inside  of  the  ra<;e  course  of 
fair  grounds  near  the  north  end.  Aluminum  bolt  in  the  center  of  top 
of  i)ost.  Reference  marks:  Northwest  corner  of  fair  grounds,  N.  38*^ 
W.,  241.3  feet  distant;  apple  tree,  24  inches  in  diameter,  N.  55^  E.,  149 
feet  distant. 

Resident  referee:  Mr.  11.  R.  Thompson,  county  clerk. 

Magnetic  declination:  0^  59'  W.  December  8,  1898,  at  10  a.  m. 
Mean  annual  change,  -f  04'. 

OCEANA,  WYOMING   COUNTY. 

Location  of  station :  On  hillside  south  of  town,  on  land  owned  by 
Mrs.  M.  A.  Conley. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36 inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Apple  tree  8  inches  in  diameter,  N.  61^  W.,  31.9  feet 
distant;  chestnut  tree  24  inches  in  diameter,  N.  85^  E.,  164  feet  distant; 
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chestnut  tree  30  inches  in  diameter,  S.  33^  E.,  127.2  feet  distant;  chest 
nut  tree  26  inches  in  diameter,  S.  11^  W.,  136.2  feet  distant. 

Distant  mark:  North  of  station,  1,430.4  feet.  A  sandstone  post,  36 
by  8  by  8  inches,  set  36  inches  in  the  ground,  on  hillside  north  of  town, 
in  land  owned  by  G.  and  B.  H.  Ghambers,  heirs  of  L.  B.  Chambers. 
Aluminium  bolt  in  center  of  top  of  post.  Reference  marks:  Oak  tree 
18  inches  in  diameter,  N.  21°  W.,  127  feet  distant;  chestnut  tree  22 
inches  in  diameter,  N.  73^  B.,  147.8  feet  distant;  flag  pole  on  Kelly 
Hotel,  S.  70  W. 

Resident  referee:  Mr.  T.  W.  Cook,  county  clerk. 

Magnetic  declination:  1^  37'  W.,  October  5,  1898,  at  10.30  a.  in. 

Mean  annual  change,  +  03.5'. 

PARKERSBURC;,  WOOD   COUNTY. 
[United  States  Coast  and  (veodetic  Survey  meridian  iiinrkH.] 

Location  of  station :  In  CUy  Park. 

Station  mark:  A  sandstone  post,  41  by  11.5  by  11.5  inches,  set  36 
inches  in  the  ground.    Copper  bolt  in  center  of  top  of  post. 

Distant  mark:  South  of  station,  697  feet.  !Near  the  honse  of  the 
park  keeper.  Post  similar  to  that  at  !North  station,  with  copper  bolt  in 
center  of  top. 

PARSONS,  TUCKER  COUNTY. 

Location  of  station :  In  a  large  vacant  lot  owned  by  the  West  Vir- 
ginia Central  and  Pittsburg  Railroad  Company,  east  of  and  opposite 
to  the  depot. 

Station  mark:  A  sandstone  post,  44  by  8  by  S  inches,  set  38  inches 
in  the  ground,  in  tbe  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  Railroail  station,  N.  35^  W.,  520  feet  distant; 
cherry  tree  6  inches  in  diameter,  S.  10^  E.,  49  feet  distant;  maple  tree  8 
inches  in  diameter,  S.  5^  W.,  10  feet  distant. 

Distant  mark:  North  of  station,  651  feet.  A  sandstone  post,  similar 
to  station  mark,  set  36  inches  in  ground  on  railroad  company's  lot, 
5  feet  south  of  fence  line  which  parallels  railroad.  Aluminium  bolt  in 
center  of  top  of  post.  Reference  marks:  Railroad  station,  S.  15^  W,, 
330  feet  distant. 

Resident  referee:  Mr.  William  M.  Cayton,  county  clerk. 

Magnetic  declination:  3^  22'  W.,  July  7,  1898,  at  11  a.  m.  ^lean 
annual  change,  +  03.5'. 

PETERSBURG,  GRANT  COUNTY. 

Location  of  station :  Northwest  corner  of  court-house  yard,  821  feet 
north  of  east-and-west  line  of  fence. 

Station  mark :  A  sandstone  post,  44  by  10  by  7  inches,  set  40  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
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Beference  marks:  Northwest  comer  of  maia  bailding:  of  court-hoase, 
8.  860  E.,  62  feet  distant;  northwest  corner  of  wing  to  conrt-house,  S. 
180  E.,  51  feet  distant;  southwest  corner  of  wing  to  court-house,  S.  40° 
E.,  70  feet  distant. 

Distant  mark :  North  of  station,  821  feet.  A  sandstone  post,  28  by  8 
by  8  inches,  set  28  inches  in  the  ground,  near  an  east-and-west  line  of 
fence.  Aluminium  bolt  in  center  of  top  of  post.  Reference  marks : 
Line  fence  3  feet  north ;  water-oak  tree  7  inches  in  diameter,  S.  80°  E., 
178  feet  distant. 

Resident  referee:  Mr.  D.  P.  Hendrickson,  county  clerk. 

Magnetic  declination :  3^  37'  W.,  June  14, 1898.  Mean  annual  change, 
+  03.5'. 

PHILIPPI,   BARBOUR  COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  In  southern  part  of  town  on  a  street  running 
nearly  east  and  west,  on  laud  owned  by  Mr.  O.  A.  W.  Smith;  in  third 
lot  west  of  Main  street. 

Station  mark:  Heavy  sandstone  post,  in  the  center  of  top  of  which 
is  a  copper  bolt. 

Distant  mark :  South  of  station,  about  2,000  feet,  in  northwest  corner 
of  lot  owned  by  Hon.  O.  A.  Dayton.  This  mark  is  similar  to  one  at 
north  station. 

Resident  referee :  Mr.  T.  L.  O'Neal,  county  surveyor. 

POINT  PLBASANT,   MASON  COUNTY. 

Location  of  station :  In  the  grounds  of  the  high  school. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Beference  marks:  Southeast  corner  of  school  building,  N,  46°  W.,  125.2 
feet  distant;  northeast  corner  of  school  building,  K.  23^  W.,  179.5  feet 
distant;  northeast  corner  of  school  grounds,  N.  15<^  E.,  180.5  feet 
distant. 

Distant  mark :  North  of  station,  337.6  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  in  the  jail  yard.  Aluminium 
bolt  in  center  of  top  of  post.  Eeference  marks:  Northwest  corner  of 
jail,  K  80O  E.,  25.8  feet  distant;  southwest  corner  of  jail,  S.  10^  W., 
61.6  feet  distant. 

Eesident  referee :  Mr.  J.  P.  B.  B.  Smith,  county  clerk. 

Magnetic  declination:  1^  21'  W.,  November  21,  1898,  at  10  a.  m. 
Mean  annual  change,  +  04'. 

PRINCETON,  MERCER  COUNTY. 

Location  of  station:  In  high-school  grounds,  3.5  feet  north  of  fence. 

Station  mark :  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 

in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
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Beference  mai*ks:  Soatheast  corner  of  liighschool  building,  !N.  3S<^  W., 
223.5  feet  distant;  maple  tree  4  inches  in  diameter,  ^.  45^  E.,  140.9  feet 
distant ;  soatheast  corner  of  high-school  grounds,  east,  70.8  feet  distant. 

Distant  mark :  North  of  station,  385  feet.  A  sandstone  post,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground,  3.4  feet  south  of  the  north 
fence  of  the  high-school  grounds.  Aluminium  bolt  in  center  of  top  of 
post.  Reference  marks:  Pine  tree  24  inches  in  diameter,  S.  10^  W.,  38 
feet  distant;  oak  tree  5  inches  in  diameter,  S.  10^  E.,  33  feet  distant. 

Resident  referee:  Mr.  A.  J.  Heam,  county  clerk. 

Magnetic  declination :  1^  33'  W.,  October  28,  1898,  at  11  a.  m.  Mean 
annual  change,  +  03.5'. 

RIPLEY,   JACKSON   COUNTY. 

Location  of  station:  In  southwest  corner  of  court-house  grounds. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  southwest  corner  of  court-house  grounds,  in  center  of 
top  of  which  is  cemented  a  bronze  tablet.  Reference  marks :  Southeast 
corner  of  Hassler's  Hotel,  S.  73^  W.,  111.3  feet  distant;  southwest  cor- 
ner of  clerk's  office,  N.  74^  E.,  158.8  feet  distant;  southwest  corner  of 
court-house,  K.  44^  E.,  194.2  feet  distant. 

Distant  mark :  North  of  station,  334.5  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  near  northwest  corner  of 
court-house  grounds.  Aluminium  bolt  in  center  of  top  of  post.  Ref- 
erence marks:  Northwest  corner  of  court-house,  S.  42°  W.,  224.2  feet 
distant;  Mr.  J.  M.  Wright's  house,  north,  46  feet  distant. 

Resident  referee:  Mr.  G.  B.  Crow,  county  clerk. 

Magnetic  declination :  1°  25'  W.,  November  25,  1898,  at  10.30  a.  m. 
Mean  annual  change,  -f  04'. 

ROMNEY,  HAMPSHIRE   COUNTY. 

Location  of  station :  In  the  grounds  of  the  institution  for  deaf,  dumb, 
and  blind,  north  of  the  main  building,  in  southeast  comer  of  the  base- 
ball grounds. 

Station  mark :  A  marble  post,  42  by  7  by  7  inches,  set  36  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks :  Northeast  comer  of  east  brick  building,  S.  52^  E., 
92  feet  distant;  northwest  corner  of  east  brick  building,  S.  34^  E.,  45.5 
feet  distant;  northeast  corner  of  west  brick  building,  S.  DP  W.,  39.5 
feet  distant;  northwest  corner  of  west  brick  building,  S.  67°  W.,  54  feet 
distant. 

Distant  mark :  North  of  station,  645  feet.  A  limestone  post,  30  by  10 
by  6  inches,  set  28  inches  in  the  ground,  on  line  of  fence,  21  feet  east  of 
fence  running  north.    Aluminum  bolt  in  center  of  top  of  post. 

Resident  referee:  Mr.  C.  S.  White,  county  clerk. 

Magnetic  declination:  2°  46'  W.  June  10,  1898.  Mean  annual 
change,  +  03.5'. 
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SAINT  MARYS,  PLEASANTS   COUNTY. 

Location  of  station :  In  the  coart-house  yard,  in  front  of  main  entrance 
to  coart-house. 

Station  mark :  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Beference  marks:  Northwest  corner  of  court-house,  8. 11^  W.,  55.8  feet 
distant;  northeast  corner  of  court-house,  K.40o  E.,  76  feet  distant. 

Distant  mark :  North  of  station,  480  feet.    A  sandstone  post,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground,  on  street  corner  north  of  court- 
house.   Aluminum  bolt  in  center  of  top  of  post.    Beference  marks:' 
Northwest  corner  of  street,  13.4  feet  distant;  northeast  corner  of  street, 
68.3  feet  distant;  southwest  corner  of  street,  58.5  feet  distant. 

Besident  referee :  Mr.  W.  C.  Dotson,  county  clerk. 

Magnetic  declination :  1°  04'  W.  November  30,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  04'. 

SPENCER,  ROANE  COUNTY. 

Location  of  station :  In  grounds  of  State  Hospital  for  the  Insane,  45.5 
feet  east  of  main  entrance  to  main  building. 

Station  mark:  A  blue  sandstone  post,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Beference  marks:  Northeast  corner  of  main  door,  S.  70^  W,, 
45.5  feet  distant;  northeast  corner  of  corridor,  S.  40°  W.,  21  feet  distant; 
northwest  corner  of  east  wing,  S.  50  E..  37  feet  distant;  chimney  of 
1)0 wer  house,  N.  28  W. 

Distant  mark :  North  of  station,  302  feet.  A  blue  sandstone  post, 
30  by  8  by  8  inches,  set  30  inches  in  the  ground,  131  feet  northeast  of 
l)ower  house.  Aluminum  bolt  in  center  of  top  of  post.  Beference 
marks:  Northeast  corner  of  hospital,  S.  85°  E.,  321  feet  distant;  south- 
west corner  of  power  house,  S.  70^  W.,  131  feet  distant;  southeast 
corner  of  power  house,  N.  75°  W.,  81  feet  distant. 

Besident  referee:  Mr.  M.  F.Lewellen,  county  clerk. 

Magnetic  declination :  1^  43"  W.     July  28,  1898,  at  10.30  a.  m. 

SUMMERSVILLE,  NICHOLAS   COUNTY. 

Location  of  station :  In  public  school  grounds,  10  feet  north  of  south 
fence. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Beference  marks:  Maple  tree,  3  inches  in  diameter,  due  west,  15.6 
distant;  wild  cherry  tree,  26  inches  in  diameter,  N,  64°  E.,  217.5  feet 
distant;  southwest  corner  of  schoolhouse,  N.  78^  E.,  287.2  feet  distant. 

Distant  mark :  North  of  station,  851.5  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  near  fence  line,  in  land 
owned  by  A.  Muerin.    Alnminum  bolt  in  center  of  top  of  post,    Befer- 
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ence  marks:  Locust  tree,  8  inches  in  diameter,  K.  55<^  W.,  110.5  feet 
distant;  locnst  tree,  13  inches  in  diameter,  N.  U^  E.,  152.7  feet  distant; 
cherry  tree,  7  inches  in  diameter,  S.  57^  W.,  47  feet  distant. 

Resident  feferee:  Mr.  J.  A.  Hamilton,  county  clerk. 

Magnetic  declination:  3^  14'  W.  August  25,  1898,  at  9.45  a.  m. 
Mean  annual  change,  +  03.5'. 

SUTTON,  BEAXTON   COUNTY. 
[United  Stjites  Coast  and  Geodetic  Survey  meridian  uiurks.] 

Location  of  station :  On  east  side  of  Main  street,  at  corner  of  the 
first  street  north  of  the  Bluflf  in  Upper  Sutton. 

Station  mark:  A  sandstone  post,  in  the  center  of  top  of  which  is  a 
copper  bolt. 

Distant  mark:  North  of  station,  843.2  feet.  On  east  side  of  Main 
street,  and  is  on  the  north  side  of  the  second  street  north  of  the  sta- 
tion.   Mark  is  similar  to  that  at  the  south. 

Resident  referees:  Mr.  John  B.  Dunlop  and  Mr.  James  A.  Johnson, 
surveyors,  assisted  in  setting  the  post^. 

*  UNION,  MONROE  COUNTY. 

Location  of  station :  On  west  side  of  Main  street,  opposite  post-office. 

Station  mark :  A  limestone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  ^N^ortheast  comer  of  Mrs.  M.  Dunlap's  house, 
S.  450  W.,  40.8  feet  distant;  southwest  corner  of  post-office,  X.  65^^  E., 
66.6  feet  distant;  southwest  corner  of  court-house,  N.  30^  E.,  155.7  feet 
distant. 

Distant  mark:  North  of  station,  634.7  feet.  A  limestone  i>ost,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  the  east  side  of  Main 
street,  north  of  the  corner  of  Bryan  and  !Main  streets.  Aluminum  bolt 
in  center  of  top  of  post.  Reference  marks:  Sycamore  tree,  24  inches 
in  diameter,  S.  62^  W.,  62.7  feet  distant;  white  house  on  southeast 
corner  of  Bryan  and  Main  streets,  S.  75^  W.,  33.5  feet  distant. 

Resident  referee:  Mr.  J.  M.  McClaugherty,  county  clerk. 

Magnetic  declination:  lo  43"  W.  October  25,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  03.5'. 

WAYNE,  WAYNE   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  hill  east  of  Wayne,  on  property  belonging 
to  Prof.  J.  B.  McOlure,  and  in  the  lot  east  of  and  above  his  school. 

Station  mark:  A  sandstone  post  about  1  foot  square,  and  buried  in 
the  ground  so  that  8  inches  project  above  surface,  in  the  center  of  top 
of  which  is  a  copper  bolt. 
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SAINT   MARYS,   PLEASANTS   COUNTY. 

Location  of  station :  In  the  court-house  yard,  in  front  of  main  entrance 
to  court-house. 

Station  mark :  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 
in  the  ground,  in  the  center  of  toj)  of  which  is  cemented  a  bronze  tablet. 
Reference  marks :  Northwest  corner  of  court-house,  8. 11°  W.,  55.8  feet 
distant;  northeast  corner  of  court-house,  N.40o  E.,  76  feet  distant. 

Distant  mark :  North  of  station,  480  feet.    A  sandstone  i>ost,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground,  on  street  corner  north  of  court- 
house.   Aluminum  bolt  in  center  of  top  of  post.    Reference  marks  f 
Northwest  corner  of  street,  13.4  feet  distant;  northeast  corner  of  street, 
68.3  feet  distant;  southwest  corner  of  street,  58.5  feet  distant. 

Resident  referee:  Mr.  W.  0.  Dotson,  county  clerk. 

Magnetic  declination :  lo  04'  W.  November  30,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  04'. 

SPENCER,  ROANE  COUNTY. 

Location  of  station :  In  grounds  of  State  Hosi)ital  for  the  Insane,  45.6 
feet  east  of  main  entrance  to  main  building. 

Station  mark:  A  blue  sandstone  post,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  Northeast  corner  of  main  door,  S.  70'^  W., 
45.5  feet  distant;  northeast  corner  of  corridor,  S.  40^  W.,  21  feet  distant; 
northwest  corner  of  east  wing,  S.  50  E..  37  feet  distant;  chimney  of 
power  house,  N.  28  W. 

Distant  mark :  North  of  station,  302  feet.  A  blue  sandstone  post, 
30  by  8  by  8  inches,  set  30  inches  in  the  ground,  131  feet  northeast  of 
power  house.  Aluminum  bolt  in  center  of  top  of  post.  Reference 
marks:  Northeast  corner  of  hospital,  S.  85°  E.,  321  feet  distant;  south- 
west corner  of  power  house,  S.  70^  W.,  131  feet  distant;  southeast 
corner  of  power  house,  N.  75^  W.,  81  feet  distant. 

Resident  referee:  Mr.  M.  F.Lewellen,  county  clerk. 

Magnetic  declination :  1^  43"  W.     July  28,  1898,  at  10.30  a.  m. 

SUMMERSVILLE,  NICHOLAS   COUNTY. 

Location  of  station :  In  i)ublic  school  grounds,  10  feet  north  of  south 
fence. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  Maple  tree,  3  inches  in  diameter,  due  west,  15.6 
distant;  wild  cherry  tree,  26  inches  in  diameter,  N,  64^  E.,  217.5  feet 
distant;  southwest  corner  of  schoolhouse,  N.  78°  E.,  287.2  feet  distant. 

Distant  mark :  North  of  station,  851.5  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  near  fence  line,  in  land 
owned  by  A.  Muerin.    Aluminum  bolt  in  center  of  top  of  post.    Refer- 
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ence  marks:  Locust  tree,  8  inches  in  diameter,  K.  66^  W.,  119.5  feet 
distant;  locnst  tree,  13  inches  in  diameter,  N.  14^  E.,  152.7  feet  distant; 
cherry  tree,  7  inches  in  diameter,  S.  57°  W.,  47  feet  distant. 

Eesident  feferee:  Mr.  J.  A.  Hamilton,  county  clerk. 

Magnetic  declination:  3°  14'  W.  August  25,  1898,  iit  9.45  a.  m. 
Mean  annual  change,  +  03.5'. 

SUTTON,  BRAXTON   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  east  side  of  Main  street,  at  corner  of  the 
first  street  north  of  the  Bluff  in  Upper  Sutton. 

Station  mark:  A  sandstone  post,  in  the  center  of  top  of  which  is  a 
copper  bolt. 

Distant  mark :  North  of  station,  843.2  feet.  On  east  side  of  Main 
street,  and  is  on  the  north  side  of  the  second  street  north  of  the  sta- 
tion.   Mark  is  similar  to  that  at  the  south. 

Resident  referees:  Mr.  John  B.  Dunlop  and  Mr.  James  A.  Johnson, 
surveyors,  assisted  in  setting  the  posts. 

*  UNION,  MONROE  COUNTY. 

Location  of  station :  On  west  side  of  Main  street,  opposite  post-office. 

Station  mark :  A  limestone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Keference  marks:  Northeast  comer  of  Mrs.  M.  Dunlap's  house, 
S.  450  W.,  40.8  feet  distant;  southwest  corner  of  post-office,  N.  65^  E., 
66.6  feet  distant;  southwest  corner  of  court-house,  N.  30^  E.,  155.7  feet 
distant. 

Distant  mark:  North  of  station,  634.7  feet.  A  limestone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  the  east  side  of  Main 
street,  north  of  the  corner  of  Bryan  and  Main  streets.  Aluminum  bolt 
in  center  of  toj)  of  post.  Reference  marks:  Sycamore  tree,  24  inches 
in  diameter,  S.  62^  W.,  62.7  feet  distant;  white  house  on  southeast 
corner  of  Bryan  and  Main  streets,  S.  75^  W.,  33.5  feet  distant. 

Besident  referee:  Mr.  J.  M.  McClaugherty,  county  clerk. 

Magnetic  declination :  1°  43"  W.  October  25,  1898,  at  10.30  a.  m. 
Mean  annual  change,  -f  03.5^ 

WAYNE,  WAYNE   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  hill  east  of  Wayne,  on  property  belonging 
to  Prof.  J.  B.  McClure,  and  in  the  lot  east  of  and  above  his  si  hc)oL 

Station  mark:  A  sandstone  post  about  1  foot  square,  and  buried  in 
the  ground  so  that  8  inches  project  above  surface,  in  the  center  of  top 
of  which  is  a  copper  bolt. 
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SAINT  MARTS,  PLEASANTS   COUNTY. 

Location  of  station :  In  tbe  coart-house  yard,  in  front  of  main  entrance 
to  coort-house. 

Station  mark :  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Northwest  corner  of  court-house,  S.  11^  W.,  55.8  feet 
distant;  northeast  corner  of  court-house,  N.  40°  E.,  76  feet  distant. 

Distant  mark :  North  of  station,  480  feet.    A  sandstone  post,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground,  on  street  corner  north  of  court- 
house.   Aluminum  bolt  in  center  of  top  of  post.    Reference  marks:' 
Northwest  corner  of  street,  13.4  feet  distant;  northeast  corner  of  street, 
68.3  feet  distant;  southwest  corner  of  street,  58.5  feet  distant. 

Resident  referee:  Mr.  W.  G.  Dotson,  county  clerk. 

Magnetic  declination :  1^  04'  W.  November  30,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  04'. 

SPENCER,  ROANE  COUNTY. 

Location  of  station :  In  grounds  of  State  Hospital  for  the  Insane,  45.5 
feet  east  of  main  entrance  to  main  building. 

Station  mark:  A  blue  sandstone  post,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  Northeast  corner  of  main  door,  S.  70*^  W., 
45.5  feet  distant;  northeast  corner  of  corridor,  S.  40°  W.,  21  feet  distant; 
northwest  corner  of  east  wing,  S.  50  E.,  37  feet  distant;  chimney  of 
power  house,  N.  28  W. 

Distant  mark :  North  of  station,  302  feet.  A  blue  sandstone  post, 
30  by  8  by  8  inches,  set  30  inches  in  the  ground,  131  feet  northeast  of 
power  house.  Aluminum  bolt  in  center  of  top  of  post.  Reference 
marks:  Northeast  corner  of  hospital,  S.  85°  E.,  321  feet  dista>nt;  south- 
west corner  of  power  house,  S.  70^  W.,  131  feet  distant;  southeast 
corner  of  power  house,  N.  75^  W.,  81  feet  distant. 

Resident  referee:  Mr.  M.  F.Lewellen,  county  clerk. 

Magnetic  declination :  1°  43"  W.    July  28,  1898,  at  10.30  a.  m. 

SITMMERSVILLE,  NICHOLAS   COUNTY. 

Location  of  station :  In  i)ublic  school  grounds,  10  feet  north  of  south 
fence. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks :  Maple  tree,  3  inches  in  diameter,  due  west,  15,6 
distant;  wild  cherry  tree,  26  inches  in  diameter,  N.  64°  E.,  217.5  feet 
distant;  southwest  corner  of  schoolhouse,  N.  78°  E.,  287.2  feet  distant. 

Distant  mark:  North  of  station,  851.5  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  near  fence  line,  in  land 
owned  by  A.  Muerin.    Aluminum  bolt  in  center  of  top  of  post.    Refer- 


TBIANGULATION   AND   SPIRIT   LEVELING.  251 

ence  marks:  Locust  tree,  8  inches  in  diameter,  N.  55^  W.,  119.5  feet 
distant;  locust  tree,  13  inches  in  diameter,  N.  14^  E.,  162.7  feet  distant; 
cherry  tree,  7  inches  in  diameter,  S.  57°  W.,  47  feet  distant. 

Resident  feferee:  Mr.  J.  A.  Hamilton,  county  clerk. 

Magnetic  declination:  3°  14'  W.  August  25,  1S98,  at  9.45  a.  m. 
Mean  annual  change,  +  03.5^ 

SUTTON,  BBAXTON   COUNTY. 
[United  Stsites  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  east  side  of  Main  street,  at  corner  of  the 
first  street  north  of  the  Bluflf  in  Upper  Sutton. 

Station  mark:  A  sandstone  post,  in  the  center  of  top  of  which  is  a 
copper  bolt. 

Distant  mark:  North  of  station,  843.2  feet.  On  east  side  of  Main 
street,  and  is  on  the  north  side  of  the  second  street  north  of  the  sta- 
tion.   Mark  is  similar  to  that  at  the  south. 

Resident  referees:  Mr.  John  B.  Dunlop  and  Mr.  James  A.  Johnson, 
surveyors,  assisted  in  setting  the  posts. 

*  UNION,  MONROE  COUNTY. 

Location  of  station :  On  west  side  of  Main  street,  opposite  post-ofiice. 

Station  mark:  A  limestone  x>ost,  42  by  8  by  S  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Heference  marks:  Northeast  corner  of  Mrs.  M.  Dunlap's  house, 
S.  450  W.,  40.8  feet  distant;  southwest  corner  of  post-office,  N.  65^  B., 
66.6  feet  distant;  southwest  corner  of  court-house,  N.  30^  E.,  155.7  feet 
distant. 

Distant  mark:  North  of  station,  634.7  feet.  A  limestone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  the  east  side  of  Main 
street,  north  of  the  corner  of  Bryan  and  ^lain  streets.  Aluminum  bolt 
in  center  of  top  of  post.  Reference  marks :  Sycamore  tree,  24  inches 
in  diameter,  S.  62^  W.,  62.7  feet  distant;  white  house  on  southeast 
corner  of  Bryan  and  Main  streets,  S.  75^  W.,  33.5  feet  distant. 

Besident  referee:  Mr.  J.  M.  McClaugherty,  county  clerk. 

Magnetic  declination :  1^  43"  W.  October  25,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  03.5'. 

WAYNE,  WAYNE   COUNTY. 
[United  States  CoaHt  and  Geodetic  Survey  meridian  marks.] 

Location  of  station:  On  hill  east  of  Wayne,  on  property  belonging 
to  Prof.  J.  B.  McClure,  and  in  the  lot  east  of  and  above  his  school. 

Station  mark:  A  sandstone  post  about  1  foot  square,  and  buried  in 
the  ground  so  that  8  inches  project  above  surface,  in  the  center  of  top 
of  which  is  a  copper  bolt. 
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SAINT  MARYS,  PLEASANTS   COUNTY. 

Location  of  station :  In  the  coart-hoase  yard,  iu  front  of  main  entrance 
to  court-house. 

Station  mark:  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 
iu  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks:  iNTorthwest  corner  of  court-house,  S.  11^  W.,  55.8  feet 
distant;  northeast  corner  of  court-house,  N.40o  E.,  76  feet  distant. 

Distant  mark :  North  of  station,  480  feet.    A  sandstone  post,  36  by  8 
by  8  inches,  set  36  inches  iu  the  ground,  on  street  corner  north  of  court- 
house.   Aluminum  bolt  in  center  of  top  of  post.    Reference  marks:' 
Northwest  corner  of  street,  13.4  feet  distant;  northeast  corner  of  street, 
68.3  feet  distaut;  southwest  corner  of  street,  58.5  feet  distant. 

Resident  referee :  Mr.  W.  G.  Dotson,  county  clerk. 

Magnetic  declination :  1^  04'  W.  November  30,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  04'. 

SPENCER,  ROANE  COUNTY. 

Location  of  station :  In  grounds  of  State  Hosi)ital  for  the  Insane,  45.5 
feet  east  of  main  entrance  to  main  building. 

Station  mark:  A  blue  sandstone  post,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  Northeast  corner  of  main  door,  S.  TO'^  W., 
45.5  feet  distant;  northeast  corner  of  corridor,  S.  40^  W.,  21  feet  distant; 
northwest  corner  of  east  wing,  S.  50  E.,  37  feet  distant;  chimney  of 
power  house,  N.  28  W. 

Distant  mark :  North  of  station,  302  feet.  A  blue  sandstone  post, 
30  by  8  by  8  inches,  set  30  inches  in  the  ground,  131  feet  northeast  of 
power  house.  Aluminum  bolt  in  center  of  top  of  post.  Reference 
marks:  Northeast  corner  of  hospital,  S.  85°  E.,  321  feet  distant:  south- 
west corner  of  power  house,  S.  70°  W.,  131  feet  distant;  southeast 
corner  of  power  house,  N.  75^  W.,  81  feet  distant. 

Resident  referee:  Mr.  M.  F.Lewellen,  county  clerk. 

Magnetic  declination :  1°  43"  W.     July  28,  1898,  at  10.30  a.  ni. 

SUMMERSVILLE,  NICHOLAS   COUNTY. 

Location  of  station :  In  imblic  school  grounds,  10  feet  north  of  south 
fence. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  Maple  tree,  3  inches  in  diameter,  due  west,  15.6 
distant;  wild  cherry  tree,  26  inches  in  diameter,  N.  64°  E.,  217.5  feet 
distant;  southwest  corner  of  schoolhouse,  N.  78°  E.,  287.2  feet  distant. 

Distant  mark :  North  of  station,  851.5  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  near  fence  line,  in  land 
owned  by  A.  Muerin.    Aluminum  bolt  in  center  of  top  of  post.    Refer- 


TBUNGULATION  AND   SPIRIT   LEVELING.  251 

ence  marks :  Locast  tree,  8  inches  in  diameter,  K.  56°  W.,  119.5  feet 
distant;  locast  tree,  13  inches  in  diameter,  N.  14P  £.,  152.7  feet  distant; 
cherry  tree,  7  inches  in  diameter,  S.  57^  W.,  47  feet  distant. 

Besident  feferee:  Mr.  J.  A.  Hamilton,  county  clerk. 

Magnetic  declination:  3o  14'  W.  August  25,  1898,  iit  9.45  a.  ni. 
Mean  annual  change,  +  03.5'. 

SUTTON,  BBAXTON   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  east  side  of  Main  street,  at  corner  of  the 
first  street  north  of  the  Blu£f  in  Upper  Sutton. 

Station  mark:  A  sandstone  post,  in  the  center  of  top  of  which  is  a 
copper  bolt. 

Distant  mark :  North  of  station,  843.2  feet.  On  east  side  of  Main 
street,  and  is  on  the  north  side  of  the  second  street  north  of  the  sta- 
tion.   Mark  is  similar  to  that  at  the  south. 

Besident  referees:  Mr.  John  B.  Dunlop  and  Mr.  James  A.  Johnson, 
surveyors,  assisted  in  setting  the  posts. 

*  UNION,  MONROE   COUNTY. 

Location  of  station :  On  west  side  of  Main  street,  opposite  post-oflice. 

Station  mark :  A  limestone  x>ost,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  Northeast  corner  of  Mrs.  M.  Dunlap's  house, 
S.  450  W.,  40.8  feet  distant;  southwest  corner  of  post-office,  N.  65^  E., 
66.6  feet  distant;  southwest  corner  of  court-house,  N.  30^  E.,  155.7  feet 
distant. 

Distant  mark:  North  of  station,  034.7  feet.  A  limestone  i)ost,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  the  east  side  of  Main 
street,  north  of  the  corner  of  Bryan  and  Main  streets.  Aluminum  bolt 
in  center  of  top  of  post.  Reference  marks:  Sycamore  tree,  24  inches 
in  diameter,  S.  62^  W.,  62.7  feet  distant;  white  house  on  southeast 
corner  of  Bryan  and  Main  streets,  S.  75^  W.,  33.5  feet  distant. 

Resident  referee:  Mr,  J.  M.  McClaugherty,  county  clerk. 

Magnetic  declination:  lo  43''  W.  October  25,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  03.5'. 

WAYNE,  WAYNE   COUNTY. 
[United  States  Coant  aud  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  hill  east  of  Wayne,  on  property  belonging 
to  Prof.  J.  B.  McGlure,  and  in  the  lot  east  of  and  above  his  school. 

Station  mark:  A  sandstone  post  about  1  foot  square,  and  buried  in 
the  ground  so  that  8  inches  project  above  surface,  in  the  center  of  top 
of  which  is  a  copper  bolt. 
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SAINT  MARYS,  PLEASANTS  COUNTY. 

Location  of  station :  In  the  conrt-house  yard,  iu  front  of  main  entrance 
to  court-bouse. 

Station  mark :  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Northwest  corner  of  court-house,  8. 11^  W.,  55.8  feet 
distant;  northeast  corner  of  court-house,  N.40o  E.,  76  feet  distant. 

Distant  mark:  North  of  station,  480  feet.    A  sandstone  post,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground,  on  street  corner  north  of  court- 
house.   Aluminum  bolt  in  center  of  top  of  post.    Beference  marks:' 
Northwest  corner  of  street,  13.4  feet  distant;  northeast  corner  of  street, 
68.3  feet  distant;  southwest  corner  of  street,  58.5  feet  distant. 

Eesident  referee :  Mr.  W.  C.  Dotson,  county  clerk. 

Magnetic  declination :  1°  04'  W.  November  30,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  04'. 

SPENCER,  ROANE  COUNTY. 

Location  of  station :  In  grounds  of  State  Hospital  for  the  Insane,  45.5 
feet  east  of  main  entrance  to  main  building. 

Station  mark :  A  blue  sandstone  post,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Eeference  marks:  Northeast  corner  of  main  door,  S.  TO'^^  W., 
45.5  feet  distant;  northeast  corner  of  corridor,  S.  40°  W.,  21  feet  distant; 
northwest  corner  of  east  wing,  S.  50  E.,  37  feet  distant;  chimney  of 
power  house,  N.  28  W. 

Distant  mark :  North  of  station,  302  feet.  A  blue  sandstone  post, 
30  by  8  by  8  inches,  set  30  inches  in  the  ground,  131  feet  northeast  of 
power  house.  xVluminum  bolt  in  center  of  top  of  post.  Reference 
marks:  Northeast  corner  of  hospital,  S.  85^  E.,  321  feet  distant;  south- 
west corner  of  i)Ower  house,  S.  70^  W.,  131  feet  distant;  southeast 
corner  of  i)Ower  house,  N.  75°  W.,  81  feet  distant. 

Resident  referee:  3Ir.  M.  F.Lewellen,  county  clerk. 

Magnetic  declination :  1°  43"  W.     July  28,  1898,  at  10.30  a.  m. 

SUMMEBSVILLE,  NICHOLAS   COUNTY. 

Location  of  station :  In  public  school  grounds,  10  feet  north  of  s<mth 
fence. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  Maple  tree,  3  inches  in  diameter,  due  west,  15.6 
distant;  wild  cherry  tree,  26  inches  in  diameter,  N.  64^  E.,  217.5  feet 
distant;  southwest  corner  of  schoolhouse,  N.  78^  E.,  287.2  feet  distant. 

Distant  mark :  North  of  station,  851.5  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  near  fence  line,  in  land 
owned  by  A.  Muerin.    Aluminum  bolt  in  center  of  top  of  post.    Refer- 
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ence  marks :  Locast  tree,  8  inches  in  diameter,  K.  55^  W.,  119.5  feet 
distant;  locust  tree,  13  inches  in  diameter,  N.  14^  E.,  152.7  feet  distant; 
cherry  tree,  7  inches  in  diameter,  S.  57°  W.,  47  feet  distant. 

Besident  feferee:  Mr.  J.  A.  Hamilton,  county  clerk. 

Magnetic  declination:  3°  14'  W.  Angust  25,  1898,  at  9.45  a.  ni. 
Mean  annnal  change,  +  03.5^ 

SUTTON,  BRAXTON   COUNTY. 
[United  Staten  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  east  side  of  Main  street,  at  corner  of  the 
first  street  north  of  the  Bluff  in  Upper  Sutton. 

Station  mark:  A  sandstone  post,  in  the  center  of  top  of  which  is  a 
copper  bolt. 

Distant  mark :  North  of  station,  843.2  feet.  On  east  side  of  Main 
street,  and  is  on  the  north  side  of  the  second  street  north  of  the  sta- 
tion.   Mark  is  similar  to  that  at  the  south. 

Besident  referees:  Mr.  John  B.  Dunlop  and  Mr.  James  A.  Johnson, 
surveyors,  assisted  in  setting  the  posts. 

'  UNION,  MONROE   COUNTY. 

Location  of  station :  On  west  side  of  Main  street,  opposite  post-office. 

Station  mark:  A  limestone  post,  42  by  8  by  8  iuchcvs,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Eeference  marks:  Northeast  corner  of  Mrs.  M.  Dunlap's  house, 
S.  450  W.,  40.8  feet  distant;  southwest  corner  of  post-office,  N.  65"^  E., 
66.6  feet  distant;  southwest  corner  of  court-house,  N.  30^  E.,  155.7  feet 
distant. 

Distant  mark:  North  of  station,  634.7  feet.  A  limestone  iK)st,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  the  east  side  of  Main 
street,  north  of  the  corner  of  Bryan  and  Main  streets.  Aluminum  bolt 
in  center  of  top  of  post.  Reference  marks :  Sycamore  tree,  24  inches 
in  diameter,  S.  62°  W.,  62.7  feet  distant;  white  house  on  southeast 
corner  of  Bryan  and  Main  streets,  S.  75^  W.,  33.5  feet  distant. 

Eesident  referee:  Mr.  J.  M.  McClaugherty,  county  clerk. 

Magnetic  declination :  lo  43"  W.  October  tlo,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  03.5^ 

WAYNE,  WAYNE   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  hill  east  of  Wayne,  on  property  belonging 
to  Prof.  J.  B.  McOlure,  and  in  the  lot  east  of  and  above  his  school. 

Station  mark :  A  sandstone  post  about  1  foot  square,  and  buried  in 
the  ground  so  that  8  inches  project  above  surface,  in  the  center  of  top 
of  which  is  a  copper  bolt. 
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SAINT   MARYS,  PLEASANTS   COUNTY. 

Location  of  station :  In  the  court-house  yard,  in  front  of  main  entrance 
to  court-house. 

Station  mark :  A  sandstone  post,  42  by  10  by  10  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks:  Northwest  comer  of  court-house,  8. 11*^  W.,  55.8  feet 
distant;  northeast  corner  of  court-house,  N.40o  E.,  76  feet  distant. 

Distant  mark :  North  of  station,  480  feet.    A  sandstone  post,  36  by  8 
by  8  inches,  set  36  inches  in  the  ground,  on  street  corner  north  of  court- 
house.   Aluminum  bolt  in  center  of  top  of  post.    Reference  marks:' 
Northwest  corner  of  street,  13.4  feet  distant;  northeast  corner  of  street, 
68.3  feet  distant;  southwest  corner  of  street,  58.5  feet  distant. 

Eesident  referee:  Mr.  W.  C.  Dotson,  county  clerk. 

Magnetic  declination:  1°  04'  W.  November  30,  1898,  at  10.30  a.  m. 
Mean  annual  change,  -+-  04'. 

SPENCER,  ROANE  COUNTY. 

Location  of  station :  In  grounds  of  State  Hospital  for  the  Insane,  45.5 
feet  east  of  main  entrance  to  main  building. 

Station  mark :  A  blue  sandstone  post,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  Northeast  corner  of  main  door,  S.  TO'^  W., 
45.5  feet  distant ;  northeast  corner  of  corridor,  S.  40^  W.,  21  feet  distant ; 
northwest  corner  of  east  wing,  S.  50  E.,  37  feet  distant;  chimney  of 
power  house,  N.  28  W. 

Distant  mark :  North  of  station,  302  feet.  A  blue  sandstone  x)ost, 
30  by  8  by  8  inches,  set  30  inches  in  the  ground,  131  feet  northeast  of 
power  house.  Aluminum  bolt  in  center  of  top  of  post.  Reference 
marks:  Northeast  corner  of  hospital,  S.  85^  E.,  321  feet  distant;  south- 
west corner  of  power  house,  S.  70'^  W.,  131  feet  distant;  southeast 
corner  of  power  house,  N.  75°  W.,  81  feet  distant. 

Resident  referee:  Mr.  M.  F.Lewellen,  county  clerk. 

Magnetic  declination :  1°  43"  W.     July  28,  1898,  at  10.30  a.  m. 

SUMMERSVILLE,  NICHOLAS   COUNTY. 

Location  of  station :  In  public  school  grounds,  10  feet  north  of  south 
fence. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  Maple  tree,  3  inches  in  diameter,  due  west,  15.6 
distant;  wild  cherry  tree,  26  inches  in  diameter,  N.  64^  E.,  217.5  feet 
distant;  southwest  corner  of  schoolhouse,  N.  78^  E.,  287.2  feet  distant. 

Distant  mark :  North  of  station,  851.5  feet.  A  sandstone  post,  30  by 
8  by  8  inches,  set  30  inches  in  the  ground,  near  fence  line,  in  land 
owned  by  A.  Muerin.    Aluminum  bolt  in  center  of  top  of  post.    Refer- 
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ence  marks:  Locast  tree,  8  inches  in  diameter,  F.  55^  W.,  119.5  feet 
distant;  locust  tree,  13  inches  in  diameter,  N.  14P  E.,  162.7  feet  distant; 
cherry  tree,  7  inches  in  diameter,  S.  57°  W.,  47  feet  distant. 

Resident  i^eferee:  Mr.  J.  A.  Hamilton,  connty  clerk. 

Magnetic  declination:  3°  14'  W.  August  25,  1898,  at  9.45  a.  m. 
Mean  annual  change,  +  03.5'. 

SUTTON,  BRAXTON   COUNTY. 
[United  States  Coast  and  Geodotic  Survey  meridian  marks.] 

Location  of  station :  On  east  side  of  Main  street,  at  corner  of  the 
first  street  north  of  the  Bluff  in  Upper  Sutton. 

Station  mark:  A  sandstone  post,  in  the  center  of  top  of  which  is  a 
copper  bolt. 

Distant  mark:  North  of  station,  843.2  feet.  On  east  side  of  Main 
street,  and  is  on  the  north  side  of  the  second  street  north  of  the  sta- 
tion.   Mark  is  similar  to  that  at  the  south. 

Resident  referees:  Mr.  John  B.  Dunlop  and  Mr.  James  A.  Johnson, 
surveyors,  assisted  in  setting  the  posts. 

*  UNION,  MONROE   COUNTY. 

Location  of  station :  On  west  side  of  Main  street,  opposite  post-ofiice. 

Station  mark :  A  limestone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  Northeast  corner  of  Mrs.  M.  Dunlap's  house, 
8.  450  W.,  40.8  feet  distant;  southwest  corner  of  post-oflBce,  N.  65°  E., 
66.6  feet  distant;  southwest  corner  of  court-house,  N.  30^  E.,  155.7  feet 
distant. 

Distant  mark:  North  of  station,  634.7  feet.  A  limestone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  the  east  side  of  Main 
street,  north  of  the  corner  of  Bryan  and  Main  streets.  Aluminum  bolt 
in  center  of  top  of  post.  Reference  marks:  Sycamore  tree,  24  inches 
in  diameter,  S.  62^  W.,  62.7  feet  distant;  white  house  on  southeast 
corner  of  Bryan  and  Main  streets,  S.  75^  W.,  33.5  feet  distant. 

Resident  referee:  Mr.  J.  M.  McClaugherty,  county  clerk. 

Magnetic  declination :  1°  43"  W.  October  25,  1898,  at  10.30  a.  m. 
Mean  annual  change,  +  03.5^ 

WAYNE,  WAYNE   COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station :  On  hill  east  of  Wayne,  on  property  belonging 
to  Prof.  J.  B.  McClure,  and  in  the  lot  east  of  and  above  his  school. 

Station  mark :  A  sandstone  post  about  1  foot  square,  and  buried  in 
the  ground  so  that  8  inches  project  above  surface,  in  the  center  of  top 
of  which  is  a  copper  bolt. 
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Distant  mark :  South  of  station  nearly  a  mile,  on  land  owned  by  Mr. 
Bur  well  Ferguson;  marked  in  a  similar  manner  to  that  at  the  north 
station. 

Resident  referees :  Mr.  Joe  Plymane  and  Mr.  W.  H.  Atkins,  surveyors. 

WELCH,  M'DO  well   COUNTY. 

Location  of  station:  In  court-house  grounds,  near  northeast  corner 
of  court-house  and  within  angle  formed  by  extension  of  the  same. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Beference  marks:  Southwest  corner  of  jail,  N.  42^  E.,  48.8  feet 
distant.  Three  corners  are  formed  by  the  court-house  and  its  exten- 
sions; northeast  corner,  5.4  feet  distant;  middle  corner,  14.5  feet  dis- 
tant; southeast  corner,  33.3  feet  distant. 

Distant  mark:  IS^orth  of  station,  375.1  feet.  A  sandstone  post,  38  by 
8  by  8  inches,  set  36  inches  in  the  ground  on  hillside  north  of  court- 
house; aluminum  bolt  in  center  of  top  of  post.  Eeference  marks: 
Small  house,  S.  40°  E.,  51  feet  distant ;  small  white  house,  S.  35^  W., 
126  feet  distant. 

Eesident  referee:  Mr.  E.  B.  Bernheim,  county  clerk. 

Magnetic  declination:  lo  48'  W.  October  31,  1898,  at  10.45  a.  m. 
Mean  annual  change,  -f  03.5'. 

WELLSBURG,  BROOK  COUNTY. 

Location  of  station:  In  southwest  corner  of  proposed  public  square. 

Station  mark:  An  Ohio  sandstone  post,  42  by  8  by  8  inches,  set  36 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet.  Eeference  marks :  Small  maple  tree  at  southwest  corner  of  the 
square,  19  feet  distant;  small  maple  tree  on  the  west  line  of  square,  46 
feet  distant;  small  maple  tree  on  the  west  line  of  square,  49  feet  dis- 
tant; 4.0  feet  north  of  the  south  line  of  the  square  and  17.5  feet  east 
of  the  west  line  of  the  square. 

Distant  mark :  North  of  station,  343.3  feet.  A  sandstone  post,  44  by 
8  by  8  inches,  set  38  inches  in  the  ground  near  curb  line  of  proposed 
Seventeenth  street.  Aluminum  bolt  in  center  of  top  of  post.  Eefer- 
ence marks:  West  line  of  street,  51  feet  distant;  maple  tree,  5  inches 
in  diameter,  S.  45^  W.,  67  feet  distant;  maple  tree,  4  inches  in  diameter, 
S.  68°  W.,  117  feet  distant. 

Eesident  referee:  Mr.  G.  W.  McOord,  county  clerk. 

Magnetic  declination:  1°  34'  W.  December  14, 1898,  at  11.20  a.  m. 
Mean  annual  change,  -fOi'. 

WESTON,  LEWIS  COUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station:  In  the  grounds  of  the  West  Virginia  Hospital 
for  the  Insane,  in  front  of  south  wing  of  main  building. 
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Station  mark:  A  1)lae  sandstoiie  x)ost,  in  center  of  top  of  which  is  a 
copper  station  mark. 

Distant  mark:  North  of  station,  302  feet.  A  sandstone  post,  in 
front  of  and  a  little  sonth  of  main  building.  Copper  station  mark  in 
center  of  top  of  post. 

WEST   UNION,  DODDEIDGE   COUNTY. 

Location  of  station :  In  public  school  grounds,  4.7  feet  north  of  fence 
south  of  grounds. 

Station  mark :  A  sandstone  post,  45  by  8  by  8  inches,  set  39  inches 
in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Maple  tree,  4  inches  in  diameter,  S.  85^  W.,  5.5  feet 
distant;  southwest  corner  of  school  building,  N.  5^  E.,  160  feet  dis- 
tant; southeast  corner  of  school  building,  K.  29^  E.,  169  feet  distant. 

Distant  mark :  North  of  station,  303.5  feet.  A  sandstone  post,  35 
by  8  by  8  inches,  set  35  inches  in  the  ground,  in  northwest  corner  of 
public  school  grounds,  12  feet  south  of  north  fence.  Aluminum  bolt 
in  center  of  top  of  post.  Reference  marks :  Northwest  corner  of  school 
building,  S.  22^  E.,  72  feet  distant;  locust  tree,  8  inches  in  diameter,  N. 
40^  W.,  18.5  feet  distant;  maple  tree,  4  inches  in  diameter,  N.  50^  E., 
34  feet  distant. 

Resident  referee:  County  surveyor. 

Magnetic  declination :  2o  20'  W.  July  12, 1898,  at  10.30  a.  m.  Mean 
annual  change,  +^3-^'- 

WHEELING,   OHIO   (BOUNTY. 
[United  States  Coast  and  Geodetic  Survey  meridian  marks.] 

Location  of  station:  On  State  fair  grounds,  inside  the  race  course 
and  near  the  northwest  side  of  the  same. 

Station  mark:  A  sandstone  post  in  the  center  of  top  of  which  is  a 
copper  bolt. 

Distant  mark :  South  of  station,  between  450  and  500  feet.  Inside 
the  race  course  is  a  sandstone  post  similar  to  the  one  at  station,  in  the 
center  of  top  of  which  is  a  copper  bolt. 

Kesident  referee:  Mr.  Bobert  Hazlett,  county  engineer. 

Magnetic  declination:  1^  01.3'  W.  July  21,  1898.  Mean  annual 
change,  +03^ 

WILLIAMSON,  MINGO   COUNTY. 

Location  of  station :  Corner  of  Second  avenue  and  Third  alley. 

Station  mark:  A  sandstone  post,  42  by  8  by  8  inches,  set  38  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Reference  marks:  South  fence  of  Third  alley,  7.3  feet  distant; 
west  fence  of  Second  avenue,  4.3  feet  distant;  southeast  corner  of  house 
on  the  northwest  corner  of  street,  N.  60^  E.,  59.4  feet  distant. 
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Distaut  mark :  North  of  station,  812.2  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  hillside  across  ravine 
at  the  edge  of  the  timber.  Aluminum  bolt  in  center  of  top  of  post. 
Beference  marks:  Oak  tree,  36  inches  in  diameter,  N.  5^  W.,  79.5  feet 
distant;  cherry  tree,  14  inches  in  diameter,  N.  84^  E.,  60  feet  distant; 
oak  tree,  5  inches  in  diameter,  N.  88°  W.,  58  feet  distant. 

Eesident  referee:  Mr.  James  A.  Ghafin,  county  clerk. 

Magnetic  declination:  1°  42'  W.  November  4,  1898,  at  10  a.  m. 
Mean  annual  change,  +04 ^ 

WINFIELD,  PUTNAM  COUNTY. 

Location  of  station:  In  the  court-house  grounds  opposite  the  jail. 

Station  mark :  A  sandstone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Eeference  marks:  Southwest  corner  of  jail,  80  feet  distant;  north- 
west corner  of  jail,  57.3  feet  distant;  northwest  corner  of  McLean's 
office,  21.8  feet  distant;  southeast  corner  of  jail  yard,  15.1  feet  distant. 

Distant  mark:  North  of  station,  308  feet.  A  sandstone  post,  36  by 
8  by  8  inches,  set  36  inches  in  the  ground,  on  the  north  side  of  Main 
street,  near  the  back  of  Hanly  &  Craighill's  store.  Aluminum  bolt  in 
center  of  top  of  post.  Beference  marks :  Southeast  corner  of  Hanly  & 
OraighilPs  store,  55.6  feet  distant;  nortbwest  corner  of  Hanly  &  Craig- 
hill's store,  4.6  feet  distant;  post  is  set  on  the  inside  of  pavement. 

Eesident  referee:  Mr.  E.  A.  Salmons,  county  clerk. 

Magnetic  declination:  1^  30'  W.  November  18, 1898,  at  10.40  a.  m. 
Mean  annual  change,  4-04'. 

OHIO. 

Control  for  the  two  15minute  quadrangles  within  which  Columbus 
is  situated  was  obtained  by  measuring  and  expanding  a  base  line  south 
and  west  of  that  city.  The  dome  of  the  State  house,  located  from 
astronomic  observations  by  the  Unite4  States  and  Geodetic  Survey  in 
1871  and  1877,  was  occupied  as  a  station  in  the  triangulation.  The 
field  work  was  by  Mr.  S.  S.  Gannett,  in  October,  1898.  Average  closure 
error  of  triangles,  2.3  seconds. 

COLUMBUS  BASE  LINE. 

Measured  along  the  Baltimore  and  Ohio  Eailroad  track  southwest  of 
Columbus,  beginning  4J  miles  from  the  city,  in  field  of  H.  C.  Detwiler, 
and  extending  along  the  railroad  tangent  3  miles  to  a  point  900  feet 
beyond  the  Urban  Crest  station. 

Length  of  base  when  corrected  for  temperature,  slope,  and  reduced 
to  sea  level  is  15,759.959  feet. 

NOBTH  BASE,  FRANKLIN  COUNTY. 

Three  and  one-half  miles  by  wagon  road  southwest  of  Columbus 
post-office,  on  land  owned  by  H.  C.  Detwiler,  just  west  of  railroad  track, 
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on  northern  prolongation  of  tangent  and  900  feet  north  of  its  extremity. 
Theodolite  elevated  31  feet. 

Station  mark:  Limestone  post,  46  by  8  by  8  inches,  set  38  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Beference  marks :  Iron  bench-mark  post  on  fence  line  between  the  field 
and  railroad  right  of  way,  29.65  feet  distant,  the  azimuth  to  it  being 
302^  19^  Iron  bench-mark  post  set  in  same  direction  on  eastern  side 
of  railroad  right  of  way,  90.55  feet  distant. 

[Latitude,  39-  55'  56.68".    Longitude,  83^^  03'  07.92".] 


To  statiou-- 


Azimuth. 


O  /  /' 

South  base 33  19  41.30 

Insane  asylum 181  17  57. 13 

Columbus 236  12  51.25 

Baker 291  30  15.^ 


Back  azimuth. 

1 

Log.  distance. 

1 

O           /                // 

Melert. 

■    213  18  30. 02 

3. 6815710 

1  17  58. 80 

3. 4544326 

56  15  00. 73 

3. 7603278 

111  33  39.03 

3.9076388 

SOUTH  BASE,  FBANKLIN  COUNTY. 

Seven  miles  by  road  southwest  of  Columbus;  about  900  feet  southwest 
of  Urban  Crest  station ;  280  feet  west  of  Baltimore  and  Ohio  Bailroad 
track;  about  200  feet  west  of  Henry  Newmeister's  house.  Instrument 
elevated  31  feet 

Station  mark:  Limestone  post,  40  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Beference  marks:  Iron  bench-mark  post  on  line  between  lot  and 
street,  38.70  feet  distant;  azimuth  to  it  is  96^  59';  iron  bench-mark 
post  eastward,  11.20  feet  distant;  iron  bench-mark  post  southward  on 
line  between  lot  and  alley,  30.50  feet  distant;  azimuth  to  it  2^  16^ 

[Latitude,  39°  53'  46.53".    Longitude,  83"  04'  59.02".] 


To  station- 


Asylum  . . . 
North  base 
Columbus . 

Baker 

Spangler . . 


Azimuth. 

1 

Back  azimuth. 

Log.  distance. 

O           1              II 

201  29  28. 77 
213  18  30. 02 
225  47  59. 84 
264  04  45. 67 
302  16  28. 18 

21  30  41. 82 
33  19  41. 30 
45  51  20. 58 
84  09  20.04 
122  19  44. 05 

MeUn. 
3. 8676913 
3. 6815710 
4. 0151152 
4. 0092338 
3. 9339777 

1 

BAKER,  FBANEXIN   COUNTY. 

In  an  orchard  owned  by  Frank  S.  Miller,  on  a  hill  about  50  feet 
higher  than  surrounding  country,  5  miles  southeast  of  Columbus  post- 
office.    The  i>oint  occupied  is  145  feet  southwest  of  the  center  of  a 
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reservoir,  which  is  on  highest  part  of  hill.    Theodolite  was  elevated  25 

feet  above  groand. 

Station  mark :  Iron  bench-mark  post,  set  42  inches  in  the  ground,  and 

S.  G. 
marked,  "U.     ^     S." 

Reference  marks:  Iron  bench-mark  post,  southwest  20.6  feet  distant, 
true  azimuth,  HP  32';  iron  bench-mark  post  set  on  bank  of  reservoir, 
132.2  feet  distant;  true  azimuth,  117o  11'. 

[Latitude,  39^  54'  20.47".     Longitude,  82°  57'  51.27".] 


To  station— 


Spangler . . 
South  base 
North  base 
Asylum  ... 
Columbus . 


Azimuth. 

Back  asimnth. 

Log.  distance. 

'            0            '              " 

O            /              II 

Metert. 

27  16  07. 32 

207  14  48. 96 

3. 8021730 

84  09  20.04 

264  04  45. 67 

4.0092338 

111  33  39. 03 

291  30  15. 84 

3.9076388 

127  58  48. 64 

307  55  27. 15 

3. 9755769 

156  08  01. 02 

336  06  47. 21 

3.8290019 

SPANGLEB,  FEANKLIN  COUNTY. 

Seven  and  one-half  miles  south  of  Columbus,  on  High  street 
extended.  A  bare  hill,  about  80  feet  higher  than  surrounding  country, 
commonly  known  as  Spangler  Hill  from  a  former  owner,  but  now  owned 
by  Mike  Duff.  Station  is  on  the  ridge  about  350  feet  east  of  the  road, 
80  feet  south  of  fence,  100  feet  north  of  and  6  feet  lower  than  highest 
point  of  hill. 

Station  mark :  Iron  bench-mark  post  set  3  feet  in  ground. 

Reference  mark :  Iron  bench-mark  post  set  2  feet  south  of  fence,  78.6 
feet  distant;  true  azimuth,  181o  32^ 

[Latitude,  39°  51'  17.70".    Longitude,  82^  59'  53.50".] 


To  station- 


South  bast 
Asylum  .. 
Columbus 
Baker  — 


Azimuth. 

1 

Back  azimuth. 

Log.  distance. 

0            1              II 

0            '              /' 

MeUrt. 

122  19  44. 05 

302  16  28. 18 

3. 9339777 

158  19  50. 71 

338  17  47. 73 

4.0907165 

180  49  58. 86 

0  50  03. 50 

4. 0721158 

207  14  48. 96 

27  16  07. 32 

3. 8021730 

COLUMBUS,  FRANKLIN  COUNTY. 

The  roof  of  State  House  was  occupied  and  angles  reduced  to  center 
of  flag  pole. 
Station  mark :  Center  of  flag  pole. 
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[Latitude,  39°  57'  40.46".    Longitude,  82^  59'  46.26".] 


To  station- 


Azimuth. 


Back  Azimath. 


n 


Spaugler 00  50  03.50 

South  base 45  51  20.58 

North  base '  56  15  00.73 

Aaylum 85  43  35.18 

Baker 336  06  47.21 


// 


180  49  58. 86 
225  47  59. 84 
236  12  51. 25 
265  41  27. 41 
156  08  01. 02 


Log.  distance. 


Meters. 
4. 0721158 
4. 0151152 
3. 7603278 
3. 6753250 
3.8290019 


INSANE  ASYLUM,  FRANKLIN  COUNTY. 

Three  miles  west  of  Columbus.  The  point  occupied  is  on  the  south- 
ern square  tower  of  the  main  building.  The  theodolite  was  set  on  iron 
roof  just  south  of  flag  pole  to  which  angles  are  reduced.  The  main, 
central  tower  is  25  or  30  feet  higher,  but  can  not  be  occupied. 

Station  mark :  Center  of  flag  pole. 

[Latitude,  39°  57'  28.98".    Longitude,  83^  03'  05.20".] 


To  station— 

Azimuth. 

Back  azimath. 

Log.  distance. 

• 

North  base 

O         /             '/ 

1  17  58.88 

21  30  41. 82 

265  41  27. 41 

307  66  27. 15 

338  17  47. 73 

0         1             " 

181  17  57. 13 
2«1  29  28. 77 
85  43  35. 18 
127  58  48. 64 
158  19  50. 71 

Meters. 
3. 4544326 
3. 8676913 
3. 6753250 
3. 9755769 
4.0907165 

South  baee 

Columbus ..-.- 

Baker 

Snanffler ...... 

INSANE  ASYLUM,  CENTRAL  TOWEB. 
[Latitude,  39^  57'  29.47".    Longitude,  83°  03'  05.66".] 

TENNESSEE. 
WAVEBLY  ASTRONOMIC  STATION,  HUMPHREYS  COUNTY. 

In  grounds  of  county  court-house,  just  southeast  of  the  building. 

Station  mark :  Bronze  tablet  cemented  in  center  of  capstone  on  brick 
and  cement  pier,  72  by  18  by  21  inches,  set  36  inches  in  the  ground. 

Beference  marks:  Southeast  corner  of  court-house,  21  feet  distant, 
true  azimuth  of  which  is  121^  55';  iron  fence,  20  feet  distant,  true  azi- 
muth 270O  00' J  iron  fence,  28.6  feet  distant,  true  azimuth  0©  00'. 

Observations  for  time  were  made  and  telegraphic  comparison  of  chro- 
nometers were  obtained  with  St.  Louis  on  four  nights  in  May,  1898. 
Mr.  A.  Bumel  was  the  observer  at  the  Washington  University,  St. 
Louis,  and  Mr.  S.  S.  Gannett  was  the  observer  at  Waverly.  Observa- 
tions for  personal  equation  were  made  at  St.  Louis  immediately  after 
the  completion  of  the  field  work.  The  resulting  longitude  of  the  pier, 
west  of  Greenwich,  is  87^  47'  36.87".  Observations  for  latitude 
20  GBOL,  PT  1 17 
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Talcott  method)  were  made  on  three  nights;  37  results  gave  36^  04^ 
59.47''  ±  ".12  as  latitude  of  same  point. 

PRIMARY  RAILROAD  TRAVERSE. 

Certain  positions  in  the  following  lists  were  published  in  the  Eight- 
eenth Annual  Eeport  (Part  I,  pp.  155-156).  They  are  here  republished 
with  corrections  and  additions.  These  stations  now  form  a  complete 
circuit  and  check  on  the  previously  published  positions. 

The  following  geographic  positions  were  determined  by  Mr.  W.  J. 
Peters  in  1896  from  primary  railroad  traverse,  starting  from  Brentwood, 
on  Louisville  and  Nashville  Railroad,  across  country  to  Nashville,  Chat- 
tanooga and  St.  Louis  Eailway,  thence  west  on  main  line  to  Johnson- 
ville,  connecting  with  the  astronomic  station  at  Waverly: 


station. 


Brentwood : 

South  copper  bolt 

North  copper  bolt 

County  croBsroadB 

Nine-mile  stone  on  Nashville  pike  

Belleview  station 

NewBom  station 

Road  crossing 

Northeast  comer  Pegram's  dwelling 

Kingston  Springs  station,  northeast  comer 

Craggie  Hope 

Road  crossing 

White  Bluff  station 

Bums  station , 

Road  crossing 

Dickson  station 

Road  crossing 

Tennessee  City  station,  southwest  comer 

Road  crossing 

McE wen  station 

Briggs  station 

Gorman  station 

Road  crossing 

Waverly  station 

Waverly  Astron.  pier,  court-house  grounds  . . . 

Waverly  Presbyterian  Church  spire 

Frank  station 

Box  station,  northwest  comer 

Johnsonvillo  station 

United  States  Engineer  Corps  bench  mark  on 
railroad  bridge  over  Tennessee  River 


Latitade. 


Longitude. 


II 


36  02 
36  02 
36  02 
36  02 
36  03 
36  04 
36  05 
36  05 
36  06 
36  05 
36  06 
36  06 
36  03 
36  03 
36  04 
36  06 
36  05 
36  06 
36  06 
36  06 
36  06 
36  05 
36  05 
36  04 
36  05 
36  04 
36  02 
36  03 


01.44 

12.73 

13.3 

50.9 

51.4 

48.1 

46.0 

58.6 

07.4 

42.5 

00.9 

17.3 

18.5 

45.8 

31.6 

00.3 

33.1 

17.7 

36.5 

25.5 

17.3 

10.8 

14.7 

59.47 

04.3 

09.4 

58.6 

58.4 


// 


36  04  07.5 


86  47  07. 17 

86  47  09. 47 

86  49  10. 0 

86  51  46. 6 

86  56  20.9 

86  59  54. 0 

87  02  08. 8 

87  03  04.7 

87  06  57. 1 

87  09  02. 5 

87  12  02. 5 

87  13  12. 6 

87  18  57. 9 

87  20  27. 1 

87  23  21. 8 

87  27  56.4 

87  30  58. 3 

87  33  55. 7 

87  38  01. 3 

87  41  00. 1 

87  42  30.8 

87  45  23. 6 

87  47  27. 9 

87  47  36. 87 

87  47  35. 1 

87  52  52.5 

87  55  19. 6 

87  57  46. 1 

87  57  53.4 
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The  following  geographic  positions  were  determined  by  Mr.  W.  J. 
Peters  in  1896  from  primary  railroad  traverse,  starting  from  Dickson 
Junction  of  the  Nashville,  Ohattanooga  and  St.  Lonis  Bailway,  and 
rnnning  south  on  the  Oenterville  Branch  to  its  terminus: 


Stotion. 


Latitude. 


Longitude. 


Tidwelly^witoh  block 

Iron  Hill,  station  and  store 

Bon  Aqna,  station 

Lyles,  northwest  corner  of  station  . . . 
Graham,  northeast  corner  of  station  . 
Nnnelly,  northwest  comer  of  station. 
Goodrich,  northeast  comer  of  station 

Grinders,  switch  block 

CenterviUe,  station 

Twomey,  station 

Swan  JnnctioD,  switch  block 

^tna,  station 

Kimmins,  station 

Hohenwald : 

North  copper  bolt > 

South  copper  bolt 

Northwest  comer  of  station 

Mannie : 

North  copper  bolt 

South  copper  bolt 


O  I 

36  00 
35  59 
35  57 
35  55 
35  52 
35  51 
35  50 
35  47 
35  46 
35  45 
35  41 
35  39 
35  37 


II 


42.5 
20.4 
1L9 
13.4 
29.1 
34.5 
37.0 
35.1 
41.5 
50.0 
56.1 
19.9 
16.8 


35  32  53. 9 
35  32  48.3 
ao  32  51. 0 

35  26  17. 5 
35  26  11.1 


o   / 

87  20 
87  19 
87  19 
87  20 
87  27 
87  28 
87  28 
87  29 
87  28 
87  27 
87  29 
87  80 
87  32 


// 


06.9 
27.1 
43.7 
49.0 
46.7 
23.2 
46.6 
06.6 
25.3 
54.4 
21.3 
15.8 
16.4 


87  33  03.7 
87  33  06. 4 
87  33  01. 9 

87  36  01. 5 
87  35  56.4 


Positions  determined  by  Mr.  Gilbert  Thompson  in  1896  from  primary 
railroad  traverse^  starting  from  Columbia  and  rnnning  northward  oyer 
the  Louisville  and  NashyiUeBailroadtoBrentwoodtriangulation  station: 


station. 


Colnmbia : 

South  copper  bolt 

North  copper  bolt 

Godwin  station 

Darks  Mill  station 

Carters  Creek  station 

Cleburne  station 

£  well  station 

Thompson  station 

Copper  bolt  in  rock 

NashyiUe  pike  crossing 

West  Harpeth  station 

Franklin  station 

Mallory  crossroads 

CaUender  station 

Brentwood  triangulation  station 


Latitade. 


// 


35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
36 


36  40. 3 
36  45.9 
38  58.6 
40  48. 3 

43  02. 4 

44  24.6 

45  38.9 
47  59. 9 

49  08.8 
52  30.3 

50  31.0 
65  20.3 
57  19.3 
59  34.2 
02  14.7 


Longitude. 


// 


87  03 
87  03 
87  02 
87  00 
86  59 
86  58 
86  56 
86  54 
86  53 
86  52 
86  54 
86  51 
86  49 
86  48 
86  46 


07.7 
16.1 
50.7 
43.2 
41.8 
19.5 
26.1 
29.1 
52.0 
58.0 
01.7 
53.7 
55.3 
08.3 
49.0 
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Positions  determined  from  primary  traverse  by  Mr.  George  T.  Haw- 
kiDB  in  1897,.  from  Colambia  southward  and  westward  along  the  Lonis- 
yille  and  I^ashville  Railroad  to  Kapier,  thence  along  wagon  roads  to 
Mannie,  where  connection  was  made  with  a  station  of  Mr.  Peters's  trav- 
erse of  1896 : 


station. 


Gore's  honseJuDotion  of  roads  100  yards  west 
of 

Forks  of  road  in  bottom 

Napier,  forks  of  road  at  mill  west  of 

Old  Napier,  crossroads  at  West  store , 

Napier  station 

Napier,  3  miles  east  of,  road  at  sawmill 

Barnesville  station 

Summertown,  road  f  mile  north  of , 

Carpenter,  road  crossing  at , 

Rockdale  station 

Sandy  Hook  station , 

Mount  Pleasant  station 

Pope,  road  crossing  south  of 


Latitude. 


35  26  47. 9 
35  26  46. 1 
35  26  49. 1 
35  26  29.  6 
35  26  38.7 
35  26  23. 6 
85  26  07.6 
35  26  17. 0 
35  27  02.2 
35  28  15. 4 
35  29  00.8 
35  31  57. 2 
35  34  42.5 


Longitude. 


// 


87  34  44.8 
87  32  21. 6 
87  30  52. 8 
87  29  37. 7 
87  28  33. 9 
87  26  13. 4 
87  22  48. 3 
87  19  03. 9 
87  18  30.5 
87  15  35.5 
87  14  22.2 
87  12  12.4 
87  08  45.5 


Positions  determined  from  primary  traverse  by  Mr.  George  T.  Haw- 
kins in  1897,  ft*om  Hohenwald  across  country  to  Kellys  Landing,  on 
Tennessee  Eiver : 


station. 


Linden  and  Pleasantville  roads,  forks  of 

Hohenwald,  5  miles  west  of;   crossroads  on 
ridge :.. 

Hohenwald,  7  miles  west  of;  forks  of  road 

Little  Gock  Creek,  road  crossing  at  old  farm 
at  head  of 

Farmers  Valley,  8  miles  east  of;  milepost 

Farmers  Valley,  \  mile  south  of;   northwest 
comer  of  church 

Cedar  Creek,  forks  of  road  on  top  of  ridge  at 
head  of 

Horner  post-office,  forks  of  road  at 

Kellys  Landing,  South  mark , 

North  mark , 

U.8.B.M 


Latitude. 


35  33  26. 1 

35  33  19. 1 
35  33  40. 3 

35  31  51.  4 
35  30  33. 7 

35  31  08.0 

35  32  06. 4 
35  31  43. 6 
35  31  50. 2 
35  31  54.4 
35  31  50. 7 


Longitude. 


ti 


87  34  59.5 

87  37  51. 2 
87  39  16. 0 

87  40  54.7 
87  42  59. 6 

87  49  26. 0 

87  51  01. 1 
87  53  55. 9 
87  58  29.9 
87  58  30. 1 
87  58  39. 0 
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MINNESOTA  MERIDIAN  MARKS. 
ADA,   NOBliAN  COUNTY. 

Location  of  station:  In  coort-bouse  sqaare. 

Station  mark :  A  limestone  post,  42  by  6  by  6  inches,  having  a  bronze 
tablet  cemented  in  its  top,  set  38  inches  in  the  ground,  on  line  of  trees 
on  south  side  of  square,  and  18  feet  east  of  line  of  trees  on  west  side  of 
square. 

Distant  mark:  North  of  station,  306  feet.  A  limestone  i>ost,  42  by 
6  by  6  inches,  set  38  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination :  11^  08'  E.    September  7, 1898. 

GBOOESTON,  POLK  COUNTY. 

Location  of  station :  In  court-house  yard. 

Station  mark :  A  limestone  post,  42  by  10  by  10  inches,  set  36  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  .a  bronze  tab- 
let, lieference  *uarks:  Southwest  corner  court-house,  B.  25°  E.,  139 
feet  distant^  southwest  corner  jail,  S.  54^  E.,  61  feet  distant. 

Distant  mark :  North  of  station,  280  feet,  and  2  feet  from  northwest 
corner  of  court-house  square.  A  limestone  post,  42  by  10  by  10  inches, 
set  36  inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented 
a  bronze  tablet. 

Magnetic  declination :  lOo  49'  E.    August  20, 1898. 

HALLOOK,  KITTSON  COUNTY. 

Location  of  station :  In  western  part  of  court-house  square. 

Station  mark:  A  limestone  post,  42  by  8  by  8  inches,  set  36  inches 
in  the  ground  on  south  fence  line,  in  the  center  of  top  of  which  is 
cemented  a  bronze  tablet.  Eeference  marks:  Southwest  corner  of 
court-house,  N.  36^  E.,  150  feet  distant^  middle  of  main  entrance  to 
court-house,  N.  26^  E.,  180  feet  distant. 

Distant  mark :  North  of  station  300  feet,  on  north  fence  line*  A  lime- 
stone post,  42  by  8  by  8  inches,  set  36  inches  in  the  ground,  in  the  cen- 
ter of  top  of  which  is  cemented  a  bronze  tablet. 

Magnetic  declination :  11^  37'  E.    August  26, 1898. 

WARREN,  MARSHALL  COUNTY. 

Location  of  station :  In  eastern  part  of  schoolhouse  square. 

Station  mark :  A  limestone  post,  48  by  6  by  6  inches,  set  44  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let. Eeference  marks:  Southeast  comer  schoolhouse,  N.  55^  W.,  66 
feet  distant;  southwest  corner  schoolhouse,  F.  82^  W.,  117  feet  distant. 

Distant  mark :  North  of  station  306  feet,  and  2  feet  south  of  north 
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fence.    A  limestone  post,  48  by  6  by  6  inches,  set  44  inches  in  the 
ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Magnetic  declination:  ll^  26'  E.    September  1, 1898. 

NORTH  DAKOTA  MERIDIAN  MARKS. 
OABEINGTON,  FOSTER   COUNTY. 

Location  of  station :  In  northwestern  part  of  town. 

Station  mark :  A  limestone  post,  40  by  6  by  10  inches,  set  36  inches 
in  the  ground  on  eastern  edge  of  railroad  right  of  way,  in  the  center  of 
top  of  post  is  cemented  a  bronze  tablet.  Reference  marks :  Bailroad 
well,  S.  20^  E.,  36  feet  distant;  southeast  corner  engine  house,  N.  55^ 
W.,  140  feet  distant. 

Distant  mark :  North  of  station,  500  feet.  A  limestone  post,  36  by  6 
by  8  inches,  set  34  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination:  13©  00'  E.    July  26,  1898. 

DEVILS  LAKE,   RAMSEY  COUNTY. 

Location  of  station :  In  eastern  part  of  schoolhouse  yard  at  the  head 
of  Main  street.  ^ 

Station  mark :  A  limestone  post,  36  by  6  by  12  inches,  set  34  inches 
in  the  ground,  74  feet  from  south  fence  and  18  feet  due  east  of  south- 
east corner  of  school  building.  In  the  center  of  top  of  post  is  cemented 
a  bronze  tablet. 

Distant  mark :  l^orth  of  station,  300  feet,  and  is  16  feet  south  of 
fence  on  north  side  of  schoolhouse  yard.  A  limestone  i)ost,  33  by  6 
by  12  inches,  set  32  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination :  14©  06'  E.    August  6, 1898. 

FABaO,   CASS  COUNTY. 

Location  of  station :  In  court-house  grounds. 

Station  mark :  A  brownstone  post,  36  by  6  by  8  inches,  set  34  inches 
in  the  ground,  5  feet  north  of  south  fence  and  16  feet  from  east  fence. 
In  center  of  top  of  post  is  cemented  a  bronze  tablet.  Eeference  marks : 
Southeast  corner  court-house,  K.  16^  W.,  106  feet  distant. 

Distant  mark:  North  of  station,  300  feet;  4  feet  south  of  north 
fence  and  42  feet  west  of  east  fence.  A  brownstone  post,  24  by  6  by  8 
inches,  set  24  inches  in  the  ground,  in  center  of  top  of  which  is 
cemented  a  bronze  tablet. 

Magnetic  declination:  11©  03'  B.    September  10, 1898. 

GBAND  FOBKS,  aBAND  FOEKS  COUNTY. 

Location  of  station :  In  grounds  of  public  school. 

Station  mark:  A  brownstone  post,  40  by  7  by  10  inches,  set  40  inches 
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in  the  gronnd,  10  feet  from  southeast  fence.  In  the  center  of  top  of 
X>08t  is  cemented  a  bronze  tablet.  Reference  marks:  Northeast  comer 
schoolhouse^  !N.  6^  W.,  96  feet  distant;  southeast  corner  schoolhouse, 
N.  340  W.,  67  feet  distant. 

Distant  mark :  North  of  station,  272  feet.  A  brownstone  post,  40  by 
7  by  10  inches,  set  40  inches  in  the  ground,  on  edge  of  sidewalk  and 
northwest  of  entrance  to  grounds.  In  the  center  of  top  of  post  is 
cemented  a  bronze  tablet. 

Magnetic  declination :  10^  45'  30''  E.    August  16, 1898. 

LAKOTA,  NELSON  COUNTY. 

Location  of  station :  In  western  part  of  court-house  square. 

Station  mark :  A  granite  post,  24  by  10  by  10  inches,  set  24  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Southwest  corner  of  brick  vault,  N.  13^  E.,  147  feet 
distant;  southeast  corner  court-house,  K.  40°  E.,  146  feet  distant; 
southeast  comer  court-house  square,  S.  88^  E.,  210  feet  distant. 

Distant  mark :  North  of  station,  300  feet.  A  granite  post,  24  by  10 
by  10  inches,  set  24  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination :  12o  38'  30"  E.    August  9, 1898. 

MINNEWAUKAN,  BENSON  COUNTY. 

Location  of  station :  In  northwestern  part  of  town,  on  west  side  of 
railroad. 

Station  mark:  A  granite  post,  36  by  8  by  8  inches,  set  34  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Northwest  corner  of  elevator,  S.  38^  E.,  276  feet  dis- 
tant; north  switch  block,  N.  680  W.,  169  feet  distant. 

Distant  mark:  North  of  station,  500  feet.  A  granite  post,  36  by  8 
by  8  inches,  set  34  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination :  14^  31'  E.    July  30, 1898. 

NEW  EOOKFOBD,  EDDY  COUNTY. 

Location  of  station:  In  northern  part  of  town,  on  line  with  sidewalk 
of  Main  street. 

Station  mark :  A  granite  post,  36  by  8  by  8  inches,  set  34  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Northeast  corner  of  yard  fence,  S.  6°  W.,  100  feet  dis- 
tant; northwest  comer  of  elevator,  S.  30^  E.,  280  feet  distant. 

Distant  mark:  North  of  station,  600  feet.  A  granite  post,  36  by  8 
by  8  inches,  set  34  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination :  13o  22'  E.    July  27, 1898. 
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ARKANSAS  MERIDIAN  MARKS. 


ARKADELPHIA,   CLARK  COUNTY. 


Location  of  station :  !N^ear  court-house. 

Station  mark :  A  granite  post,  32  by  8  by  12  inches,  set  30  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks:  Southeast  corner  court-house,  N.  25^  W,,  86  feet 
distant;  southeast  corner  court-house  square,  S.  80^  E.,  54  feet  distant. 

Distant  mark :  North  of  station,  300  feet.  A  granite  post,  20  by  8  by 
8  inches,  set  20  inches  in  the  ground,  on  vacant  lot  on  north  side  of 
street.    In  center  of  top  of  post  is  cemented  a  bronze  tablet. 

Magnetic  declination,  6°  55'  E.    October  14, 1898. 

BENTON,   SALINE .  COUNT Y. 

Location  of  station:  On  a  section  line,  about  600  feet  northwest  of 
railroad  station. 

Station  mark:  A  granite  post,  36  by  8  by  10  inches,  set  36  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks:  Walnut  tree  18  inches  in  diameter,  N.  40°  W.,  43 
feet  distant;  railroad  water  tank,  S.  80^  E.,1G0  feet  distant. 

Distant  mark :  North  of  station,  360  feet.  A  granite  post,  30  by  8  by 
12  inches,  set  30  inches  in  the  ground,  in  the  center  of  top  of  which  is 
cemented  a  bronze  tablet. 

Magnetic  declination :  7°  01'  E.    October  8, 1898. 

MALVERN,   HOT  SPRINGS  COUNTY. 

Location  of  station :  In  court-house  square,  on  west  side  of  court- 
house. 

Station  mark :  A  limestone  post,  48  by  8  by  8  inches,  set  40  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks:  South  corner  of  court-house,  N.  20^  E.,  135  feet  dis- 
tant; gate  on  southwest  side  of  square,  N.  63^  W.,  105  feet  distant. 

Distant  mark :  North  of  station,  300  feet.  A  limestone  post,  40  by  8 
by  8  inches,  set  40  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination:  5©  23'  E.    October  11, 1898. 

MENA,  POLK  COUNTY. 

Location  of  station:  In  eastern  part  of  court-house  square. 

Station  mark :  A  limestone  post,  36  by  6  by  8  inches,  set  34  inches  in 
the  ground  on  line  of  sidewalk,  in  the  center  of  top  of  which  is  cemented 
a  bronze  tablet. 

Distant  mark:  North  of  station,  320  feet  on  line  of  sidewalk.  A 
limestone  post,  24  by  6  by  8  inches,  set  24  inches  in  the  ground,  in  the 
center  of  top  of  which  is  cemented  a  bronze  tablet. 

Magnetic  declination,  7°  39'  E.    November  15, 1898. 
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PBESCOTT,  NEVADA  COUNTY. 

Location  of  station :  In  conrt-house  square. 

Station  mark:  A  limestone i)08t,  40  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Keference  marks:  West  comer  of  jail,  N.  54^  E.,  57  feet  distant;  well, 
N.  180  W.,  153  feet  distant. 

Distant  mark:  North  of  station,  285  feet.  A  limestone  x>ost,  40  by  8 
by  8  inches,  set  36  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination :  6^  11'  E.    October  20, 1898. 

TEXAJtKANA,  MILLER  COUNTY. 

Location  of  station :  In  the  eastern  part  of  court-house  square. 

Station  mark:  A  limestone  x>08t,  38  by  8  by  12  inches,  set  38  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  brouze  tab- 
let. Reference  marks:  Center  of  south  door  in  court-house,  N".  35^  W., 
58  feet  distant ;  southwest  corner  court-house,  N.  53°  W.,  64  feet  distant. 

Distant  mark:  North  of  station,  316  feet.  A  limestone  post,  38  by  8 
by  12  inches,  set  38  inches  in  the  ground,  in  the  center  of  top  of  which  is 
cemented  a  bronze  tablet. 

Magnetic  declination :  6°  54'  E.    October  27, 1898. 


SOUTH  DAKOTA  AND  WYOMING. 

Owing  to  a  clerical  error  the  positions  of  Redbird,  Newcastle,  and 
Alkali  Butte  stations  and  the  azimuths  between  them,  and  to  Elk  and 
Sullivan  stations,  as  given  in  the  Nineteenth  Annual  Eex>ort  (Appen- 
dix to  Nineteenth  Annual  Report  of  the  United  States  Geological  Sur- 
vey, pp.  162, 163, 164)  were  copied  from  preliminary  unadjusted  work 
from  incomplete  field  observations.  Mr.  R.  H.  Chapman,  in  May  and 
June,  1898,  completed  the  field  observations  and  established  azimuth 
stations  at  Newcastle,  Wyoming,  and  Custer,  South  Dakota. 

The  following  results  are  from  the  adjusted  work : 

SULLIVAN,  CUSTER  COUNTY,  SOUTH  DAKOTA. 
[Latitude,  43°  35'  35.28".    Longitude,  103°  59'  44.43".] 


To  station- 


Alkali.... 
Newcastle 

Elk 

Redbird.. 


Azimuth. 


// 


97  17  66. 99 
147  43  13. 94 
165  48  41. 64 
170  42  11. 55 


Baok  asimuth. 


// 


276  57  53. 60 
327  32  32. 74 
345  46  44. 12 
350  39  58.87 


Log.  distance. 


Metert. 
4. 5957584 
4. 5884189 
4. 1916527 
4. 4241460 


266 


APPENDIX  TO  director's  REPORT, 

ELK,  CUSTER  COUNTY,  SOUTH  DAKOTA. 

I 
[Latitude,  43°  43'  43.63''.    Longitude,  104°  02'  34.69".] 


To  Btation — 


Alkali 

Newcastle... 
Bear  Spring. 


Azimuth. 


Back  azimuth. 


// 


74  03  06. 51 
136  18  25. 27 
237  18  24. 37 


Sullivan 345  46  44.12 


Redbird 


177  30  11. 30 


253  44  59. 22 
316  09  41. 15 
57  31  06. 81 
165  48  41. 64 
357  29  56. 26 


"Log.  distance. 


Meter§. 
4. 6646704 
4.3885554 
4. 4657772 
4. 1916527 
4. 0470226 


BEAR  SPRING,  OUSTER   COUNTY,  SOUTH  DAKOTA. 
[Latitude,  43°  52'  13.56".    Longitude,  103°  44'  13.13".] 


To  station — 


Azimuth. 


Elk 

Redbird. 


57  31  06. 81 
79  42  04. 00 


Back  azimuth. 

o  /  tl 

237  18  24. 37 
259  29  05. 82 


Log.  distance. 

Meters. 
4. 4657772 
4. 4067069 


NEWCASTLE,  WESTON  COUNTY,  WYOMING. 
[Latitude,  43<^  53'  16.11".     Longitude,  104°  15'  11.82".] 


To  station- 


Alkali  . . . 

Elk 

Sallivan 
Redbird. 


Azimuth. 


o   ■     / 


33  21  37. 44 
316  09  41. 14 
327  32  32. 74 
291  37  4L69 


Back  azimuth. 


// 


213  12  12. 25 
136  18  25. 26 
147  43  13. 94 
111  46  11. 23 


Log.  distance. 

Meters. 
4. 5225587 
4.3885554 
4.5884189 
4. 2473917 


ALKALI   (ALKALI  BUTTE),   WESTON  COUNTY,  WYOMING. 
[Latitude,  AdP  38'  39.88".    Longitude,  104°  28'  48.96".] 


To  station- 


Newcastle 
Elk 

Sulliyan  . 
Redbird . . 


Azimuth. 


II 


213  12  12.25 
253  44  59. 22 
276  57  53. 60 
238  19  46. 33 


Back  azimuth. 


o      « 


// 


33  21  37. 44 
74  03  06. 51 
97  17  56. 99 
58  37  39. 60 


Log.  distance. 


Meters. 
4. 5225587 
4.5646704 
4. 5957584 
4.6102324 
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BEDBIBD,  WESTON  COUNTY,  WYOMING. 

[Latitude,  43^  49'  44.36".     Longitude,  104°  02'  56.42".] 


To  station- 


Bear  Spring 
Sullivan  ... 

AlkaU 

Newcastle . . 
Elk 


Asimath. 

1 

Back  aslmnth. 

0           /               " 

O         '            " 

2.59  29  05. 82 

79  42  04.00 

350  39  68.87 

170  42  n.55 

58  37  39. 60 

238  19  46. 33 

111  46  11. 23 

291  37  41. 69 

357  29  56. 26 

177  30  11. 30 

Meters. 
4. 4067069 
4. 4241400 
4. 6102324 
4. 247391T 
4. 0470226 


HIGH  SCHOOL   (NEWCASTLE),   WESTON   COUNTY,   WYOMING. 

Spire  of  tower  ou  highschool  building,  on  hill,  eastern  side  of  town. 
Instrument  was  set  up  several  feet  south  of  tower  in  playground  and 
reduction  to  center  made. 

Station  mark :  Spire  of  tower. 


[Latitude,  43°  51'  08.80".    Longitude,  104°  11'  39.29".] 

To  station— 

AKimnth.               Back  azimuth. 

1 

Log.  diatance. 

Redbird   

282  31  41. 30 
318  23  54. 86 

102  37  43. 47 
138  30  IL  73 

Metere. 
4. 0780296 
4. 2638383 

Elk 

CUSTER,  PENNINGTON  COUNTY,  SOUTH  DAKOTA.     MERIDIAN 

MARK. 

Location  of  station :  In  front  of  entrance  to  court-bouse,  on  north  line 
of  Custer  avenue  (Main  street). 

Station  mark :  Granite  post,  36  by  8  by  8  inches,  set  30  inches  in  the 
ground,  with  bronze  tablet  cemented  in  center  of  top. 

Distant  mark:  South  of  station,  1,510  feet  A  bronze  tablet  set  in 
rock  in  place,  on  top  of  rock  pinnacle. 

Resident  referee:  A.  H.  Smith,  county  surveyor. 

MISSOULA,  MISSOULA  COUNTY,  MONTANA.     MERIDIAN   MARK. 

Location  of  station :  In  grounds  of  Montana  University,  about  20  feet 
east  of  fence  on  western  boundary. 

Station  mark:  Granite  post,  48  by  6  by  6  inches,  set  44  inches  in  the 
ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Eeference  marks: 

True  azim. 

Montana  University,  Science  Hall,  west  corner,  distance  464.1  feet 270^  38' 

St.  Marys  Peak 27°  07' 

Fort  Missoula,  flagstaff  (distance  5  miles,  approximate) 70°  24' 

Public  school,  flagstaff  on  tower 104°  48' 
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Distant  mark:  Korth  of  station,  695.75  feet.  Granite  post,  48  by  6 
by  6  inches,  set  44  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Magnetic  declination :  21^  33'  east.    November  16, 1898. 

Resident  referees:  President,  professors,  and  students  of  Montana 
University. 

NEWCASTLE,  WESTON  COUNTY,  WYOMING.     MERIDIAN  MARK. 

Location  of  station :  In  public  park  in  northwestern  part  of  town, 
just  inside  of  fence  line.  Is  13.3  feet  north  from  fence  post  at  southern 
corner  of  park. 

Station  mark :  Sandstone  post,  36  by  8  by  8  inches,  set  about  34 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet. 

Distant  mark :  North  of  station,  about  520  feet.  Just  inside  of  fence 
line  bounding  public  park  on  northwest  side.  Limestone  post,  24  by  10 
by  10  inches,  set  20  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet.  Eeference  mark :  Post  at  angle  in  fence, 
about  100  feet  distant  to  northeast. 

VERNAL,  UINTA  COUNTY.  UTAH.     MERIDIAN  MARK. 

Location  of  station :  In  the  court-house  grounds,  nearly  on  the  east 
and  west  building  line  and  about  10  feet  west  of  the  north  and  south 
building  line. 

Station  mark :  Sandstone  post,  42  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet 

Distant  mark:  North  of  station,  419  feet.  Sandstone  post,  42  by  8 
by  8  inches,  set  36  inches  in  the  ground,  in  the  center  of  top  of  which 
is  cemented  a  bronze  tablet. 

Eesident  referee :  The  county  surveyor. 

UTAH-WYOMING. 
Uinta  Forest  Reserve. 

The  following  stations  in  the  triangulation  of  the  Uinta  Forest 
Eeserve  form  a  belt  of  quadrilaterals  along  the  forty-first  parallel  of 
latitude  between  the  meridians  of  109o  15'  and  llio  15'.  The  field 
work  was  done  by  H.  L.  Baldwin,  jr.,  in  1898,  and  is  a  continuation  of 
work  commenced  by  him  in  1897,  being  based  on  United  States  Coast 
and  Geodetic  Survey  stations  of  the  transcontinental  belt  of  triangu- 
lation. 

BICHABDS  BUTTE,   SWEETWATER    COUNTY,   WYOMING. 

This  is  said  to  be  the  local  name  of  a  large  prominent  mountain 
upon  which  this  station  is  situated.  It  is  less  than  a  mile  north  of  the 
Utah  line. 

Station  mark :  Bronze  tablet  cemented  in  a  large  sandstone  rock. 
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Eeference  mark :  A  rock  moDument,  4^  feet  in  diameter  and  6  feet 
high,  stands  north,  6.25  feet  distant,  true  azimuth  of  which  is  194^  59^ 

[Latitude,  41°  00'  48.10".    Longitude,  109^  18'  21.15".] 


To  station- 

Asimnth. 

Back  azimuth. 

Log.  distance. 

Lena 

O          /               " 

20  10  06. 03 

52  47  16. 79 

U  57  55. 01 

118  36  40. 77 

200  05  46. 41 
232  26  43. 26 
264  33  39. 66 
298  20  53. 82 

Meters. 
4. 4308321 
4.7448668 
4. 7166464 
4.5826286 

Miureh - 

Phil  Pico 

TwinButtes 

MOUNT  LBNA,  UINTA  COUNTY,  UTAH, 

Station  is  on  the  summit  of  the  mountain,  so  called  on  Hayden's  map, 
and  is  nearly  bare  on  top. 

Station  mark:  Copper  bolt  cemented  in  sandstone  rock. 

Beference  point:  Center  of  a  large  dead  (double)  tree,  used  as  a  sig- 
nal, 23.1  feet  distant,  true  azimuth  of  which  is  31^  13^ 


[LaUtude,  40°  47' 

07.30".     Longitude,  109^  24'  57.68 

".] 

To  station— 

Azlmnth. 

Back  asimnth. 

Log.  distance. 

Little 

41  08  53.64 

76  34  45. 79 

86  48  38.91 

150  49  48. 98 

200  05  46. 41 

O         «               It 

220  57  46. 65 
256  18  33. 93 
266  32  13. 45 
330  38  24.24 
20  10  06. 03 

Meten. 
4.5636206 
4. 5554785 
4.5495348 
4.6963739 
4. 4308321 

Marsh 

LeidT 

Twin  Buttes 

Richards  Butte 

LIJ'TLE  MOUNTAIN,  UINTA  COUNTY,  UTAH. 

Station  is  on  mountain  known  on  Hayden  map  as  Obelisk  Plateau, 
locally  known  as  Little  Mountain,  and  near  highest  x)oint. 
Station  mark :  Copx>er  bolt  cemented  in  sandstone  rock  and  marked 
S.  G. 

"U.  ^  S." 

Beference  point:  A  post  on  highest  point  of  mountain,  marking  the 
corner  of  U.  S.  M.  R.  ("O.  M.  R."),  and  supported  by  a  pile  of  rocks, 
9.65  feet  distant,  true  azimuth  of  which  is  30°  26'. 

[Latitude,  40°  32'  12.27".     Longitude,  109^  42'  01.33''.] 


To  station — 


Marsh 
Trout 
Lena. 


Azimuth. 


150  21  32. 60 
178  22  00. 28 
220  57  46. 65 


Back  azimuth. 


330  16  29. 67 

358  21  38. 42 

41  08  53. 64 


Log.  distaiice. 


Mettrs. 
4.«3440739 
4. 4410093 
4.5636206 


\ 
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TWIN  BUTTES,  SWEETWATER  COUNTY,  WYOMINa. 

This  station  is  on  the  most  northern  of  three  mounds,  so  called,  and 
near  the  northwestern  end  of  the  nearly  flat  top. 

Station  mark:  Alnminnm  bolt  cemented  in  large  sandstone  rock. 

Eeference  point:  Bock  monument,  5  feet  base  and  5  feet  high,  6.07 
feet  distant,  true  azimuth  of  which  is  118o  21'. 

[Latitude,  41°  10'  39.36"    Longitude,  109^  42'  21.77".] 


To  station— 

Asimath. 

Back  azimuth. 

Log.  distance. 

Mftrsh -     -,,,,-.-   -- 

11  21  36. 28 

38  22  43. 11 

298  20  53. 82 

330  38  24.24 

O           /               II 

191  16  44. 77 
218  14  n.90 
118  36  40. 77 
150  49  48. 98 

Meters. 
4.7243742 
4.4668899 
4.5826286 
4.6983739 

Phil  Pico 

Richards 

Lena. • 

TROUT  CREEK  PEAK,  UINTA  COUNTY,  UTAH. 

Station  is  on  the  sharp  pointed  peak  (bare  on  top)  at  the  head  of 
Trout  Greek,  from  which  the  station  is  named. 

Station  mark :  Aluminum  bolt  cemented  in  sandstone  rock  on  highest 
X)oint  of  hill. 

Eeference  point :  Small  rock  monument,  7.1  feet  distant,  true  azimuth 
of  which  is  16o  17'. 

[Latitude,  40°  47'  06.88".     Longitude,  109°  42'  34.89",] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Marsh  

o       /           // 

50  20  15. 57 

79  07  15.67 

139  02  07. 93 

358  21  38. 42 

0          /               " 

230  15  33. 77 
259  02  20.  ^ 
318  53  47. 32 
178  22  00. 28 

Meters. 
4. 1193965 
4. 0329077 
4. 4358661 
4.4410093 

Leidy 

Phil  Pico 

Little 

MARSH  PEAK,  UINTA  COUNTY,   UTAH. 

On  peak  of  same  name  at  eastern  end  of  that  portion  of  the  Uinta 
Bange  which  rises  above  timber  liue. 

Station  mark:  Aluminum  tablet  cemented  in  large  flat  rock  with 
rocks  piled  around  and  over  it. 

Eeference  point:  Large  rock  monument,  15.75  feet  distant,  true  azi- 
muth of  which  is  276©  53'. 
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[Latitude,  40^  42'  34.27".     Longitude,  109^  49'  46.61'\] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Gilbert 

106  17  56. 84 
164  57  30. 26 
191  16  44. 77 
232  26  43.26 
230  15  33. 77 
256  18  33.93 
330  16  29.67 
175  47  45. 98 

O         1               II 

285  57  54.37 

344  53  52. 36 

11  21  36.28 

52  47  16. 79 

50  20  15. 57 

76  34  45. 79 

150  21  32. 60 

355  47  32.96 

MeUrt, 
4. 6528443 
4. 4774219 
4. 7243742 
4.7448668 
4. 1193965 
4. 5554785 
4.3440739 
3.8050158 

Phil  Pico 

Twin 

Richard 

Tront 

Lena. .-.. 

Little 

Leidy 

LBIBY  PEAK,  UINTA  COXTNTY,   UTAH. 

Station  is  on  top  of  the  peak  of  this  name. 

Station  mark:  Alaminnm  tablet  cemented  in  large  flat  rock  with 
rocks  piled  around  and  over  it.  A  rock  monnment  a  little  below  the 
summit  of  hill,  228.4  feet  distant,  true  azimuth  of  which  is  225^  09',  has 
been  intersected  by  the  United  States  Goast  and  Geodetic  Survey. 

Eeference  points :  Small  rock  monument,  178.1  feet  distant,  true  azi- 
muth of  which  is  149<^02';  large  rock  monument,  56.77  feet  distant, 
true  azimuth  of  which  is  28^  16^ 

[Latitude,  40^  46'  00.64".     Longitude,  109^  50'  06.56".] 


To  stAtion— 

Asimath. 

Back  azimuth. 

• 

Log.  distance. 

Trout 

259  02  20.69 
266  32  13. 45 
355  47  32.96 
98  19  48. 53 
106  21  46. 41 
137  21  19. 44 
162  03  43. 79 

O             /               II 

79  07  15. 67 
86  48  38.91 
175  47  45. 98 
277  59  58. 40 
286  08  25.71 
317  12  05^04 
342  00  18. 81 

Meters. 
4.0329077 
4.5495348 
3.8050158 
4.6349051 
4. 4759138 
4. 4661529 
4. 3762495 

Lena 

Marsh 

Gilbert 

North  Burro 

Widdop 

Phil  Pico 

PHIL  PICO,   UINTA   COUNTY,   UTAH. 

* 

This  station  is  on  the  summit  of  a  mountain  known  locally  by  this 
name,  called  Mount  Carson  on  some  published  maps.  Summit  of 
mountain  is  nearly  bare  of  timber. 

Station  mark:  Bronze  tablet  cemented  in  sandstone  rock,  a  little 
west  of  top  of  mountain. 
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[Latitude,  40°  58'  14.01''.    Longitude,  109^  55'  19.81".] 


To  station- 

1 

Azimnth.         !    Black  azimath. 

t 
1 

Loff.  distance. 

North  Borro 

O          /               II 

56  21  24. 17 
65  05  44.53 
84  52  07. 73 
104  32  36.50 
106  58  02. 38 
136  11  24. 45 
138  51  52. 33 
218  14  11. 90 
264  33  39. 66 
318  53  47. 32 
342  00  18. 81 
344  53  52. 36 

0          /             // 

236  11  26.95 
244  49  17. 03 
264  46  17.54 
284  27  31.69 
286  53  42. 99 
316  05  47.53 
318  43  43. 73 
38  22  43. 11 
84  57  55. 01 
139  02  07. 93 
162  03  43. 79 
164  57  30.26 

Meien. 
4. 4093441 
4. 5907340 
4.0983391 
4.0500875 
3. 9851831 
4. 2382264 
4. 4210704 
4.4668899 
4. 7166466 
4.4358661 
4.3762495 
4. 4774219 

Gilbert 

Widdop 

Milepo8t315 

Milepo8t314 

Turtle  Bluflf 

Sage  Creek 

TwinButtes 

Richards  Butte 

Trout  Creek 

Leidy  Peak 

Marsh  Peak 

MILEPOST  314,  SWEETWATER   COUNTY,  WYOMING. 

ThiB  point  was  occupied  as  an  aid  to  the  marking  of  a  point  on  the 
thirty -third  degree  west  from  Washington,  it  being  the  three  hundred 
and  fourteenth  milepost  on  the  Utah- Wyoming  line.  It  lies  on  high 
rolling  ground  about  three-eighths  of  a  mile  west  of  Burnt  Fork  Greek. 

Station  mark:  Aluminum  tablet  cemented  in  500-pound  waterwom 
granite  bowlder. 

[Latitude,  40°  59'  45.25''.     Longitude,  110^  01'  55.31".] 


A. 


To  station — 


Azimath. 


// 


Widdop '      39  24  22.24 


Milepost  315 , 

Turtle 

Phil  Pico.... 


89  50  52. 50 
164  07  16.79 
286  53  42. 99 


Back  azimath. 


219  22  51. 33 
269  50  07. 06 
344  05  59. 45 
106  58  02. 38 


Log.  distance. 


MHert. 
3. 7081764 
3. 2092339 
4.0021307 
3. 9851832 


UINTA-SWEETWATER  COUNTY   LINE. 

On  the  state  line  between  Wyoming  and  Utah,  about  33^  west.from 
the  meridian  of  Washington  (the  old  Naval  Observatory),  which,  accord- 
ing to  statute,  is  the  line  dividing  Uinta  County,  Wyoming,  on  the 
west,  from  Sweetwater  County,  Wyoming,  on  the  east.  It  falls  on 
ground  gently  sloping  to  the  north,  and  was  established  by  measuring 
312.14  feet  easterly  from  milepost  315  on  the  line  to  milepost  314,  and 
the  x)oint  marked  by  a  bronze  tablet  cemented  in  a  waterworn  granite 
bowlder.  The  bowlder  weighs  about  1,200  pounds,  and  shows  above 
ground  6  inches,  with  a  light  red  surface  of  1^  by  2  feet.  It  was  estab- 
lished in  the  field  from  preliminary  computiitions,  and  is  7.63  feet  too 
far  east.    Elevation,  about  8,000  feet  above  sea. 
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[Latitude,  40^  5^  46.11".    Longitude,  110^  03'  00.60".] 

This  positiou  is  as  near  to  the  thirty- third  meridian  west  of  Washing- 
ton as  could  be  determined  from  the  incomplete  data  at  hand.  It  is  based 
on  positions  of  certain  stations  near  Salt  Lake,  in  the  transcontinental 
belt  of  triangulation,  by  the  United  states  Coast  and  Geodetic  Sur- 
vey, and  furnished  in  189G  for  use  of  the  Geological  Survey  before  the 
Anal  adjustment  of  the  whole  belt  was  complete.  The  longitudes  given 
were  west  of  Greenwich,  and  in  changing  them  to  Washington  longi- 
tudes the  difference  between  Washington  and  Greenwich  was  taken  as 
770  03'  0.60^'  west,  being  the  value  given  in  all  editions  of  the  American 
Ephemeris  prior  to  1896. 

MILEPOST  315. 

On  the  Utah- Wyoming  State  line,  and  supposed  to  be  1  mile  west  of 
milepost  314,  but  in  reality  32  feet  greater.  It  stands  on  the  side  of  a 
hill  facing  north  and  about  312  feet  west  of  the  county  line  between 
Uinta  and  Sweetwater  counties,  which  line  was  established  by  meas- 
urements from  this  milepost  and  also  from  milepost  314. 

Station  mark :  Aluminum  bolt  cemented  in  top  of  500-pound  water- 


worn  granite  bowlder,  marked  '^  U. 


S.  G. 


S." 


[Latitude,  40°  69'  46.11".    Longitude,  110^  03'  04.67".] 


To  station- 

Azimuth.         .     Back  asintnth. 

Log.  dlntance. 

Turtle  

0       <       /'                 0       <       // 
173  19  09. 14    >    &53  18  37. 28 
269  60  07.06    :      89  60  52.60 
284  27  31.69        104  32  36.60 

1 

MHen. 

3. 9883758 
3. 2092339 
4.0500875 

Milcpoet  314 

Phil  Pico 

TUBTLB  BLUFFS,  UINTA  COUNTY,  WYOMING. 

This  station  is  on  the*8onth  edge  of  a  plateau,  the  local  name  of  which 
is  Dry  Creek  Mountain ;  about  one-half  mile  east  of  the  west  end  of  the 
bluff,  and  just  north  of  the  chimney  rocks. 

Station  mark:  Aluminum  tablet  cemented  in  large  sandstone  rock 
set  in  the  soft  earth  and  projecting  about  3  inches  above  the  surface. 

[Latitude,  41°  04'  58.56".    Lougitude,  110^  03'  53.10".] 


To  station^ 


Widdop 

Oilbert 

8»ge 

Phil  Pico 

Milepo«t314 

Milepost  316 

20  GEOL,  PT  1 18 


Aalmuth. 


// 


2  03  04.07 
38  51  42. 30 
143  51  13. 52 
316  05  47. 53 
344  06  59. 45 
353  18  37. 28 


Back  azimntb. 


n 


182  02  60. 39 
218  40  60. 12 
323  48  41.90 
136  11  24. 45 
164  07  16. 79 
173  19  09. 14 


Log.  distance. 


Metert. 
4. 1342008 
4. 5701206 
3.9597607 
4. 2382265 
4.0021307 
3. 9883758 
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WIDDOP,  SUMMIT  COUNTY,  UTAH. 

This  station  is  at  the  summit  of  a  prominent,  8harp])ointed  mountain, 
timbered  on  the  north  side,  bare  on  the  south  side,  about  6  miles  south- 
west of  Burnt  Fork  post-office,  Wyoming,  about  2J  miles  south  of  the 
Wyoming  line. 

Station  mark:  Copper  bolt  cemented  into  a  large  rock  on  the  north- 
east end  of  highest  part  of  hill. 

[Latitude,  i(P  57'  37.30".     Longitude,  IKP  04'  13.94".] 


To  station- 

Azimuth. 

Back  asimuth. 

Log.  diatance. 

North  Burro 

o       /           // 

34  01  34. 22 
56  07  22. 44 
166  52  26. 54 
182  02  50. 39 
219  22  51. 33 
264  46  17. 54 
317  12  05. 04 

0       /           «» 

213  57  26. 78 

235  56  44. 70 

346  50  08. 80 

2  03  04.07 

39  24  22. 24 

84  52  07. 73 

137  21  19. 44 

Jlleteri. 
4. 1992424 
4.4392978 
4. 3331427 
4.1342008 

Gilbert 

Saee  Creek 

Turtle  Bluff 

Milepo8t314 

3. 7081763 

Phil  Pico 

4.0983391 
4. 4661529 

Leidy - 

SAGE  CRBEK  MOUNTAIN,  UINTA  COUNTY,  WYOMING. 

This  station  is  near  the  north  end  of  the  large,  prominent  plateau  of 
this  name,  and  about  120  yards  southwest  of  the  clump  of  large  pines 
which  grow  over  the  north  slope. 

Station  mark:  Copper  bolt  cemented  in  large  limestone  rock,  200 
pounds  in  weight,  which  is  buried  flush  with  surface  of  ground. 

[Latitude,  41°  08'  57.10''.     Longitude,  110=*  07'  43.66".] 


To  station- 

Azimuth. 

Bao^  azimuth. 

Log.  distance. 

North  Burro 

o       /          // 

6  35  36.05 
26  15  37. 06 
69  21  33. 00 
120  04  14. 77 
318  43  43. 73 
323  48  41. 90 
346  50  08. 80 

186  33  45. 72 
206  07  15. 66 
248  57  47. 53 
299  50  56. 74 
138  51  52. 33 
143  51  13. 52 
166  52  26. 54 

Meters. 
4.5354744 
4.6073550 
4. 7341271 
4. 5126614 
4. 4210704 
3. 9597607 
4. 3331427 

Gilbert 

Elizabeth 

Bridger 

Phil  Pico 

Turtle 

Widdop 

NORTH  BURRO  PEAK,   SUMMIT  COUNTY,  UTAH. 

This  station  is  on  the  northern  portion  of  Burro  Peak,  which  has 
several  summits,  this  not  being  the  highest  one.  Elevation  about  1 3,000 
feet  above  sea. 
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Station  mark:  Alamiuam  bolt  cemented  into  the  rock  and  roughly 

S.    G. 
marked  "  IJ.    A     S." 

Eeference  point:  A  rock  signal  3  feet  high^  6.23  feet  distant,  the  trae 

azimnth  of  which  is  215^  30^ 

[Latitude,  40^  50^  32.05  '.     Longitude,  110-  10'  31.85".] 


To  station— 


Azimutb. 


Back  azimuth. 


// 


Gilbert  . 
Sago.... 
Widdop . 
Phil  Pico 
Leidy  ... 


80  55  29.67 
186  33  45. 72 
213  57  26. 79 
236  11  26.95 
286  08  25. 71 


O          '             /' 

260  48  59. 78 

6  35  36.05 

34  01  34.22 

56  21  24. 17 

106  21  46. 41 

Ijog.  distance. 

Meters. 
4. 1507851     I 
4.5354744    I 
4.1992422    ^ 
4. 4093437 
4. 4759138 


aiLBEBT   PEAK,   UTAH. 


On  line  between  Wasatch  and  Summit  counties. 

On  highest  peak  in  l^e  Uinta  Mountains.  Elevation  about  13,600 
feet. 

Station  mark:  Aluminum  tablet  cemented  near  the  center  of  a  large 
flat  rock,  3  by  5  feet,  which  is  nearly  north  of  the  monument. 

Reference  point:  A  rock  monument,  4  feet  iu  diameter  and  8  feet 
high,  14.7  feet  distant,  the  true  azimuth  of  which  is  9^  55'. 

[Latitude,  40^  49^  19.27".     Longitude,  110^  20^  28.14".] 


To  station— 

Azimnth. 

Back  azimnth. 

Log.  distanco. 

1 

La  Motte 

o        /          /* 

81  06  59.99 
117  31  02.97 
141  06  32.62 
168  49  37. 41 
206  07  15. 66 
218  40  50. 12 
235  56  44.70 
244  49  17. 03 
260  48  59.78 
277  59  58. 40 
285  57  54. 37 

o         /            /' 

260  50  5L41 

297  15  42. 71 

320  44  00. 44 

348  44  44. 12 

26  15  87. 06 

38  51  42. 30 

56  07  22.44 

65  05  44. 53 

80  55  29.67 

98  19  48. 53 

• 

106  17  56.  &1 

Meirrt. 
4. 5463817 

Elizabeth 

4.5688380 

Medicine  Butte 

4. 8789554 
4. 7292994 
4.6073550 
4. 5701206 
4.4392978 
4. 5907340 
4. 1507851 
4.6349051 
4. 6528443 

Bridser 

Sasre  Creek 

Turtle 

Widdop 

Phil  Pico 

North  Burro 

Leidv 

Marsh 

BBIDGEB  BUTTE,  UINTA  COUNTY,  WYOMING. 

This  station  is  at  the  northeast  corner  of  the  butte  locally  known  as 
Bridger  Butte,  about  4  miles  westerly  from  the  site  of  the  abandoned 
Fort  Bridger. 

Station  mark:  Copper  bolt  cemented  in  rock  set  in  the  ground. 
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[Latitude,  41^  17'  44.17".    Longitude,  110°  27'  54.67".] 


To  station- 

Azimutli. 

Back  azimatb. 

Log.  distance. 

La  Motte 

22  42  09.08 

32  16  07. 14 

99  33  10.80 

299  50  56.74 

348  44  44. 12 

O          '              " 

202  30  49. 01 
212  05  36. 24 
279  15  36. 14 
120  04  14. 77 
168  49  37. 41 

Metert. 
4.7989623 
4. 6232355 
4. 5758036 
4. 5126614 
4. 7292993 

Elizabeth 

MedioiDe  Butte 

'    Sasre  Creek 

1        ** 

Gilbert 

ELIZABETH  MOUNTAIN,    SUMMIT   COUNTY,  UTAH. 

Is  a  high  spur  or  offshoot  from  the  plateau  about  1^  miles  south  of 
the  Utah- Wyoming  State  line. 

Station  mark :  Iron  bench-mark  post,  set  3  feet  in  the  ground  and  a 
few  feet  northwest  along  ridge  from  the  highest  point. 

Reference  points:  Two  spruce  trees,  one  10.2  feet  distant,  true 
azimuth  of  which  is  359^  04',  and  the  other  11  feet  distant,  true  azimuth 
of  which  is  43°  24'. 


[Latitude,  40^  58'  31.88".    Longitude,  110^  43'  53.71".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

La  Motte 

O        /               /' 

4  33  59. 03 
78  10  23. 20 
98  16  15.95 
160  25  18. 00 
212  05  36. 24 
248  57  47. 53 
297  15  42. 71 

o        /           // 

184  33  08. 75 
257  40  55. 75 
278  01  19. 09 
340  18  17.93 
32  16  07. 14 
69  21  33.  GO 
117  31  02. 97 

Metert. 
4. 3547517 
4. 8101047 
4.5089290 
4. 6461626 
4.6232355 
4. 7341271 
4.5688389 

Wauship 

Porcunine. . .... ...... 

Medicine  Butte 

Bridsrer  Butte 

Saflre  Creek ... 

Gilbert 

LA  MOTTB,   SUMMIT  COUNTY,   UTAH. 

Station  is  on  high  peak  of  same  name,  between  the  east  and  middle 
forks  of  Bear  Eiver. 

Station  mark :  Bronze  tablet  cemented  in  large  rock  near  the  center 
of  the  flat  rocky  top  of  mountain. 

Eeference  point :  A  rock  monument,  26.6  feet  distance,  the  true  azi- 
muth of  which  is  359°  23'. 
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[Latitude,  40^  46'  20.47".     Longitude,  IICP  45'  10.55".] 


To  atation— 


Kamas  ... 
Wanship . 
Porcupine 
Medicine . 
Elizabeth 
Bridger . . 
Gilbert  .. 


Amlmuth. 


Back  Azimntb. 


Log.  distance. 


It 


76  37  12.63 
98  37  13. 25 
132  03  15. 48 
168  31  21. 11 
184  33  08. 75 
202  30  49. 01 
260  50  51.41 


256  19  45. 47 

278  06  39. 63 

311  49  10.76 

348  25  12. 35 

4  33  59. 03 

22  42  09.08 

81  06  59.99 


Mttert. 
4. 5880746 
4. 7931735 
4.6085658 
4.8168080 
4.3547517 
4. 7989623 
4. 5463816 


MEDICINE  BUTTE,  UINTA  COUNTY,  WYOMING. 

StatioQ  is  situated  on  batte  of  same  name  (also  called  ^'Alma 
Moantain"),  a  few  miles  east  of  Alma,  and  about  6  miles  north  of 
Evanston,  Wyoming. 

Station  mark :  Copper  bolt  cemented  in  limestone  rock  on  the  summit. 

Beference  point:  A  rock  moaument,  3.8  feet  distance,  the  true  azi- 
muth of  which  is  173o. 

[Latitude,  41<3  21'  03.65''.    Longitude,  110^  54'  31.92".] 


To  atation— 


Porcupine 

Bridger  Butte. 

Gilbert 

Elizabeth .... . 


Asimoth. 


Back  asimnth.        Log.  diatanoe. 


// 


// 


24  39  19.35 
279  13  36. 14 
320  44  09.44 
340  18  17. 93 


LaMotte 348  25  12.35 


Kamas 


18  29  12. 96 


204  31  19. 36 
99  33  10.80 
141  06  32. 62 
160  25  18. 00 
168  31  21. 11 
198  17  48. 11 


MeUrt. 
4. 6109651 
4. 5758036 
4.8789551 
4. 646162G 
4.8168080 
4. 8879969 


POECUPINB,   SUMMIT   COUNTY,   UTAH. 

This  station  is  on  the  large  mountain  3  miles  west  of  the  southwest 
corner  of  Wyoming. 
Station  mark:  Copper  bolt  marked  "  IT.  S.  G.  S.  A  " 
Keference  i)oint:  A  rock  monument,  14.95  feet  distant,  the  true  azi- 
muth to  which  is  78^. 

[Latitude,  41°  01'  0.16".    Longitude,  111^  .06'  40.85".] 


To  station— 


Kamas 

Wansbip 

Medicine  Butte. 

Elizabeth 

LaMotte 


Azimuth. 


O           /             '/ 

11  31  57. 03 

59  59  15. 94 

204  31  19. 36 

278  01  19. 09 

311  49  10. 76 

Back  asimuth. 

Log.  distance. 

O           «             II 

Melerg. 

191  28  31. 31 

4. 5674578 

239  44  43. 53 

4.5565128 

24  39  19. 35 

4. 6109651 

•   98  16  15.95 

4. 5089290 

132  03  15. 48 

4. 6085658 
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Mr.  E.  T.  Perkins  extended  his  triaugalation  of  1897,  dependent 
npon  the  Spokane  base,  northward  to  the  international  boundary  line, 
reoccupying  Blacktail,  Boandtop,  and  Scotchman,  and  occupying  nine 
new  stations. 

Five  secondary  stations  near  the  Idaho-Montana  boundary  line  were 
also  located. 

NEWTON,    FLATHEAD    COUNTY,    MONTANA,    NEAR    IDAHO    BOUNDARY 

LINE. 

Station  on  second  summit  to  southeast  of  Newton  Pass  on  trail  &om 
Newton's  ranch  to  Sylvanite. 

Station  mark:  Iron  bolt  in  solid  rock,  above  which  is  a  rock  cairn  5 
feet  in  height. 

[Latitude,  48^  41'  54.51".     Longitude,  115°  58'  35.26".] 


To  station— 

Azimath. 

Scotchn 
Blue  -. 

Qan - 

o       /          // 

7  56  25.44 

56  31  23. 44 

Doust . 
Cross  . 
Ewing 

62  36  15. 35 

140  57  32. 97 

178  55  40. 21 

Back  azimuth. 


Log.  distance. 


o          /          */ 

Metert. 

187  51  39.02 

4.  7576096 

236  01  09. 17 

4.7758946 

242  25  12. 51 

4.3089562 

320  56  10. 32 

3. 5525754 

358  55  22.48 

4. 4087123 

EWING,  FLATHEAD    COUNTY,  MONTANA. 

In  extreme  northwest  corner  of  State,  abont  35  miles  northeast  of 
Bouners  Ferry,  Idaho.  It  can  be  reached  by  trail  to  Bnckhoru  mines, 
then  along  divide  4  miles  to  break-ofT,  then  northeast  down  into  basin 
or  meadows,  again  ascending  ridge  iu  northwest  direction,  thence  along 
ridge  to  summit. 

Station  mark :  Copper  bolt  in  loose  rock,  above  which  is  cairn  of  rocks 
^  feet  high. 

[Latitude,  48°  55'  43.99".     Longitude,  115<^  58'  58.82".] 


To  sUtion— 


Azimuth. 


Cross  

Buckborn 

Doust 

Transit  station  949 

Hell  Roaring 

Border 

Newton  .1 


/# 


4  25  15.00 
16  51  04. 97 
26  41  59.63 
65  56  28.90 
82  39  27. 78 
115  18  08. 80 
358  55  22. 48 


Back  asimuth. 

Log.  distance. 

O           '              /' 

Meters. 

184  24  09. 92 

4.3602056 

196  47  42. 90 

4. 2581050 

206  31  13. 33 

4.5929986 

245  53  26. 30 

3.7325500 

262  28  89. 26 

4. 2471106 

296  07  37. 22 

4. 2747300 

178  55  40. 21 

4.4087124 
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GROSS,  FLATHEAD  COUNTY,  MONTANA. 

Station  on  first  summit  to  northwest  of  Newton  Pass,  on  trail 
between  Sylvanite  and  Newton's  ranch. 

Station  mark:  Copper  bolt  in  loose  rocks,  above  which  is  cairn  of 
rocks  4^  feet  high. 

[Latitude,  iS^  43'  24.24".     LoDgitnde,  116"=  00'  25.26".] 


To  sUUon— 


Aximath. 


Back  azimuth. 


o        < 


o       / 


Log.  dlAt«nc«. 


1 


Doust 52  29  34.08 

Hell  Roaring ;  142  34  02.70 

Buokhorn 147  40  20.26 

Ewing 184  24  09.92 

Newton 320  56  10.32 


232  19  53. 73 
322  24  20. 27 
327  38  03. 50 
4  25  15. 00 
140  57  32. 97 


Metert. 
4.3000841 
4. 4137728 
3. 8142800 
4.3602056 
3. 5525754 


STADIA  STATION   154,  NEAR  IDAHO-MONTANA  BOUNDARY   LINE. 

A  secondary  station. 

Ascended  by  trail  from  Clark  Fork,  Idaho,  via  Homestake  Cabin,  to 
Bine  Greek;  two  hours'  trip  to  cabin,  one  and  one-half  hours  from  there 
to  camp  on  Bine  Creek.  Climb  ridge  from  Blue  Creek  to  station  in  one 
and  one-half  hours;  ascending  on  south  side  of  ridge. 

Station  mark :  Copper  bolt  in  rock,  over  which  is  a  rock  cairn  3  feet 
in  height. 

[Latitude,  iSP  06'  50.14''.     Longitude,  lie""  02'  .59.84".] 


To  station— 

Asimath. 

Back  azimuth. 

Log.  difltance. 

o         /         // 

O         /         '/ 

Meterg. 

Blacktail 

84  58  53 

264  37  52 

4. 54.599 

Scotchman 

152  05  45 

332  04  17 

3. 71732 

Scotchman  (2) 

177  34  42 

357  34  30 

3.87099 

Divide 

354  53  39 

174  54  44 

4.30621 

TRANSIT  STATION  949,  NEAR  IDAHO-MONTANA  BOUNDARY  LINE. 

A  secondary  station  on  a  large  hill,  6^  miles,  air  line,  south  of  inter- 
national boundary. 

Station  mark:  None. 

Reference  mark :  Signal  tree,  distant  138  feet,  azimuth  to  which  is 
3080  55/. 
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[Latitude,  48°  54'  32.59".     Longitude,  116^  03'  01.05".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distanoe. 

J 

Buckhorn 

O          /             II 

1  09  25. 9 

21  04  23. 9 

245  53  26. 3 

0         '          «/ 

181  09  14. 6 

200  56  39. 8 

65  56  28. 9 

Meters. 
4. 18013 
4.54598 
3. 73255 

Doust 

E  winir ^ 

SCOTCHMAN  (2),  KOOTENAI  COUNTY,  IDAHO,  NEAR  MONTANA  BOUNDARY 

LINE. 

A  secondary  station,  occupied  with  transit. 

[Latitude,  48^  12'  50.40".     Longitude,  116^  03'  14.98".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log/  distance. 

S<^Ot<*'hmA11      -,r.,.T          Tr.,x 

37  07  25 
355  37  01 
357  34  30 

0           1         II 

217  06  08 
175  38  36 
177  34  42 

Meters. 
3.54730 
4.44183 
3.87099 

Divide 

Transit  station  154 

BUCKHORN,  KOOTENAI  COUNTY,  IDAHO. 

A  secondary  station. 

[Latitude,  48^  46'  22.57".     Longitude,  116^  03'  16.03".] 


To  station- 


Azimuth. 


Doust 

Transit  station  949. 


// 


Back  azimuth.         Log.  distanoe 


II 


34  55  05. 20 
181  09  14. 60 


Newton I    325  15  17.30 

Ewing !    196  47  42.90 

Cross 327  38  03.50 


214  47  32. 90 

1  09  25.90 

145  18  48. 30 

16  51  04.97 

147  40  20. 26 


Metert. 
4.33338 
4. 18013 
4.00320 
4. 25810 
3.81428 


BLACKTOP,   KOOTENAI  COUNTY,   IDAHO,   NEAR    MONTANA   BOUNDARY 

LINE. 

A  secondary  station.  Beached  from  Clark  Fork,  Idaho,  by  trail  to 
Homestake  Cabin,  thence  to  divide  between  Blue  and  Mosquito  creeks, 
then  by  four  hours'  foot  travel  to  station,  following  along  slope  of 
mountain. 

Station  mark :  Cross  cut  on  solid  rock,  under  a  rock  monument,  3 
feet  in  height. 
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[Latitude,  48^  11'  50.72".    Longituae,  116°  03'  49.28".] 


To  station^ 

1          Aximnth. 

1 

Back  Asimuth. 

Log.  dUUnee. 

1 

Scotchman 

Transit  station  154 ....... 

1 

O            '          " 

55  42  20 
849  37  02 

235  41  29 
169  37  39 

M*Ur9. 
3. 23516 
3.75359 

BORDER,  IN  BRITISH   COLUMBIA. 

Jnst  north  of  Kootenai  County,  Idaho.  Beached  from  the  Moojie  trail 
by  a  trail  to  Griersou's  ranch,  thence  by  Indian  trail  to  small  lake  lying 
east,  around  lake  to  ridge,  up  ridge  to  station. 

Station  mark :  Copper  bolt  in  solid  rock,  above  which  is  a  rock  cairn 
4^  feet  high. 

[Latitude,  49°  00'  03.60".     Longitude,  116°  12'  56.12".] 


To  station^ 


Asfmiith. 


Hell  Roaring 2  36  33.65 

Mooyie 87  49  12.16 

;    Ewing I    295  07  37.22 


Back  azimuth. 


n 


182  36  16.26 
267  48  09. 25 
115  18  08. 80 


Log.  distance. 


Metert. 
4.01348 
3.22930 
4.27473 


DOUST,  KOOTENAI   COUNTY,   IDAHO. 

^Iiboat  7  miles  southeast  from  Bonners  Ferry.  Best  ascended  from 
Wright's  ranch  in  Paradise  Yalley.  Follow  trail  leading  to  mineral 
claims  of  Donst  &  Wright  to  summit  of  Wright  Mountain,  then  along 
ridge  over  fallen  timber  to  station;  three  hours'  travel. 

Station  mark :  Copper  bolt  in  solid  rock,  above  which  is  a  rock  cairn 
5  feet  in  height. 

[Latitude,  48^*  36'  50.16".     Longitude,  116^  13'  18.15".] 


To  atatioQ— 


Aelmnth. 


T 


o  I 


Blacktail 21  59  49.24 

Blue I  53  12  26.21 

Hell  Roaring 179  57  47.07 

Ewing 206  31  13.33 

Cross 232  19  53.73 

Newton i  242  25  12.51 

Scotchman 347  40  26.39 


Back  aziinath.         Log.  dlstunce. 


O  /  II 

201  46  25. 83 

232  53  14.44 

359  57  46. 29 

26  41  59.63 

52  29  34. 08 

62  36  15. 35 

167  46  40. 40 


Meters. 
4. 77S4417 
4. 5965347 
4. 5150730 
4.5929986 
4.3000841 
4.3089562 
4. 6847536 
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HELL  ROARING,   KOOTENAI   COUNTY,   IDAHO. 

Station  is  on  southern  end  of  eastern  one  of  two  coand  peaks  at 
head  of  Hell  Boaring  Creek,  which  flows  into  creek  at  Bonnd  Prairie. 
(A  high  rocky  sammit  is  situated  to  the  south.)  It  can  be  reached  from 
BoDners  Ferry,  Idaho,  by  Wild  Horse  trail,  27  miles  to  Bound  Prairie. 
From  the  latter  place  a  trail  runs  south  up  Hell  Boaring  Greek  to  sum- 
mit of  mountain. 

Station  mark:  Copper  bolt  in  solid  rock,  above  which  is  a  rock  cairn 
4^  feet  high. 

[Latitude,  48°  54'  30.02".     Longitude,  116°  13'  19.18".] 


To  station— 

Azimath. 

Back  azimuth. 

Log.  distance. 

1 

Moovie.  momiment 

D             1               /( 

173  10  30. 25 
182  36  16.  26 
262  28  39. 26 
322  24  20. 27 
•359  57  46. 29 

oil' 

353  09  44. 78 

2  36  33. 65 

82  39  27. 78 

142  34  02. 70 

179  57  47. 07 

Metert. 
4. 01339         ; 

Border 

4. 01348 

£winfir 

4.  2471106 
4. 4137728 
4. 5150730 

Cross  

Doust 

MOOYIE   TRAIL   MONUUIENT. 

On  or  near  the  boundary  line  between  Kootenai  County,  Idaho,  and 
British  Columbia,  about  32  miles  northward  from  Bonners  Ferry. 
Easily  reached  by  the  new  Wild  Horse  trail,  5  miles  from  Bound 
Meadows  or  Prairie.  Monument  is  about  half  a  mile  beyond  a  portion 
of  trail  filled  with  loose  rocks  and  just  beyond  a  heavy  growth  of  , 
timber  and  underbrush.  Where  the  trail  crosses  the  international 
boundary  is  a  large  tree  squared  about  4  feet  above  the  ground.  On 
south  side  of  tree  are  cut  letters  U.  S. ;  on  north  side  B.  C.  Monu- 
ment is  west  of  this  tree. 

Station  mark :  Copper  bolt  sunk  in  soil,  over  which  is  an  interna- 
tional boundary  monument  and  tree  20  feet  in  height. 

[Latitude,  49^  00'  01.51".     Longitude,  116°  14'  19.48".] 


To  station— 

Azimuth. 

Back  azimath. 

Log.  distance. 

• 

Border 

0            '              '/ 

267  48  09.25 
353  09  44. 78 

O            '              n 

87  49  12. 16 
173  10  30. 25 

Meter*. 
3.22930 
4. 01339 

HeU  Roaring 

BLUE,   KOOTENAI   COUNTY,   IDAHO. 

Station  on  southeasternmost  of  three  summits  of  nearly  same  height, 
5^  miles  west  of  Sand  Point,  on  Great  Northern  Eailway,  7  miles  west 
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of  Sand  Point,  on  Northern  Pacific;  eight  hours'  travel  fipom  Cart's 
ranch,  on  Eider  Creek,  passing  ^^Old  Baldy;"  thence  along  ridge. 

Station  mark :  Copper  bolt  in  solid  rock,  over  which  is  a  rock  cairn  5 
feet  in  height. 

[Latitude,  48°  24'  01.52".     Longitude,  116^  38'  55.78".] 


To  ftUtion— 

Azimath. 

Back  azimath. 

Log.  difltance. 

Donst  ■ - 

O           1             II 

232  53  14. 44 
236  01  09. 17 
299  03  30.80 
343  00  37. 10 

O            1             It 

53  12  26. 21 

56  31  23. 44 

119  28  52. 14 

163  06  22.39 

'  Metert. 
4.5965347 
4.7758946 
4.6825857 
4. 5152727 

Newton 

Sootebman 

Blacktail 

\ 


WASHINGTON. 

Primary  triangulation  in  central  Washington  was  extended  north- 
ward from  Beeser,  Stuart,  and  Manastash  stations  in  the  expansion  of 
the  EUensborg  base;  6  new  stations  were  occupied  by  Mr.  A.  H.  Sylves- 
ter during  July,  August,  and  September,  1898. 

FROST,  KITTITAS  COUNTY. 

A  comparatively  high,  round,  grassy  hill,  lying  between  the  heads  of 
the  Taneum  and  the  north  fork  of  the  Manastash  creeks.  The  station 
can  be  reached  with  pack  train  from  EUensburg  by  wagon  road  and 
trail  by  following  the  old  Natchez  Pass  trail  along  the  ridge  between 
Taneum  and  Manastash  creeks.  The  point  lies  just  north  of  the  trail 
and  just  west  of  Frost  Creek. 

Station  mark:  Aluminum  bolt  set  in  solid  rock. 

[Latitude,  47°  03'  43.33".    Longitude,  120°  59'  38.77".] 


To  station— 

'          Azimath. 

Back  azimath. 

Log.  distance. 

SnoQualmie  ..-. 

0        '             // 

144  17  34. 02 
188  50  06. 11 
243  23  53. 86 
296  41  43. 43 

323  59  04. 21 

8  54  15.62 

63  41  46. 92 

116  56  15. 33 

Metera. 
4. 7342558 
4. 6656807 
4. 5373822 
4. 4505253 

Stuart 

Keeser  ...--. 

Manafltash ...,.,. 

COLUMBIA,  SNOHOMISH  COUNTY. 


A  peak  at  the  head  of  Seventyslx  Creek.  It  is  reached  by  trail  up 
that  creek,  passing  over  divide  at  head  of  Silver  Creek.  This  divide 
is  the  end  of  horse  travel.  From  here  it  is  a  two  hours'  climb  up  the 
backbone  of  the  ridge. 
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Station  mark:  Oopper  bolt  set  in  solid  rock,  over  which:  is  a  mound 
of  rocks  G  feet  high,  4  feet  in  diameter. 

[Latitude,  47°  57'  35.85".     Longitude,  121°  21'  30.69''.] 


To  station— 

Asimnth. 

Back  aximnth. 

Log.  distance. 

Snoaualmie 

0        1            // 

4  16  12. 24 

15  25  24.62 

108  24  15. 31 

327  20  55. 27 

0         '               /' 

184  13  44. 90 
195  22  05. 58 
288  04  47.67 
147  41  17. 18 

Meter; 
4.7484469 
4.3224255 
4.5351034 
4.8068706 

Index « 

Pilchuck . 

Stuart 

SNOQUALMIB,  KING  COUNTY. 

Snoqualmie  Mountain  lies  2^  miles  directly  north  of  Snoqualmie 
Pass,  in  sight  from  the  wagon  road.  From  the  wagon  road,  one-half 
mile  west  of  summit  in  road,  a  horse  trail  leads  up  to  the  west  fork  of 
the  Snoqualmie  Eiver  to  a  miner's  cabin  at  the  foot  of  the  peak.  The 
distance  from  this  point  to  the  summit  is  3,000  feet,  and  the  road  is 
over  rocks  and  through  brush.  The  station  is  on  the  highest  and  most 
western  point  of  the  mountain. 

Station  mark :  Bronze  tablet,  marked  U.  S.  G.  S.  A?  s^t  in  solid  rock, 
above  which  is  a  monument  of  stone  7  feet  high. 

[Latitude,  47^  27'  26.55".     Longitude.  121°  24'  49.87".] 


To  station- 

Azimnth. 

• 

Back  asimnth. 

Log.  distance. 

Index  

0         /             II 

177  41  01. 12 
267  08  40. 08 
294  17  37. 27 
323  59  04. 21 

0          /               // 

357  40  10.00 

87  31  23. 86 

114  54  04. 80 

144  17  34. 02 

Meter: 
4. 5520916 
4.5888655 
4.8369955 
4.7342558 

Stuart 

Reeser 

Frost 

INDEX,  SNOHOMISH   COUNTY. 


The  station  is  the  highest  north  of  two  peaks  on  the  ridge  between 
South  Fork  of  Skykomish  Eiver  and  Trout  Greek,  about  8  miles  east  of 
Index  post-office.  It  is  reached  by  trail  up  Great  Northern  Eailway  to 
Doolittle's  cabin,  thence  up  south  slope  of  mountain  to  base  of  south 
peak,  thence  around  on  west  side  up  gully  between  two  peaks,  then  up 
south  slope  of  north  peak. 

Station  mark :  Copper  bolt  set  in  solid  rock,  above  which  is  a  pile  of 
stones  6  feet  high  and  3  feet  in  diameter. 
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[Latitude,  47"  46'  40.00".     Longitude,  121°  25'  59.09".] 


To  ftUtion— 


Azimoth. 


Back  azimath. 


Pilchuck '  139  01  1L46 

Columbia I  195  22  05.58 

Stuart ,  309  57  12.77 

Snoqualmie ,  357  40  10.00 


II 


318  45  04. 67 

15  25  24.62 

130  20  51. 18 

177  41  OL  12 


Log.  distance. 


Metert. 
4. 6141725 
4.3224255 
4. 7197239 
4. 5520916 


PILCHUCK,  SNOHOMISH   COUNTY. 

Station  on  Pilchact:  Moantain,  reached  from  Everett,  Washington, 
by  taking  Everett  and  Monte  Gristo  Railway  to  the  east  end  of  bridge 
over  Stillaguamish  Biver,  a  local  stopping  point  2  miles  east  of  Bobe. 
Eight  hoars'  climb  on  foot  from  here. 

Station  mark:  Copper  bolt  in  solid  rock,  sarmounted  by  a  stone 
monument. 

[Latitude,  48^  03'  23.33".    Longitude,  121^  47'  41.71".] 


To  station- 

Asliiiatb. 

Back  azimuth. 

Log.  distance. 

Columbia  

O            1                " 

288  04  47.67 
318  45  04. 67 
313  40  07. 53 
336  38  35.06 

Of                 // 

108  24  15. 31 
139  01  11. 46 
134  19  53. 57 
156  55  30.64 

Meiert. 
4.5351034 
4. 6141725 
4.9698365 
4.8602206 

Index  

Stuart 

Snooualmie -'. 

OREGON. 

Triangnlation  in  eastern  Oregon  was  extended  75  miles  westward 
firom  stations  in  the  expansion  of  the  Baker  base,  so  as  to  control  all 
the  area  in  which  there  is  mining  development,  l^ine  stations  were 
occapied  and  7  secondary  stations  located  by  intersections.  The  field 
work  was  executed  by  Mr.  S.  S.  Oannett  during  August  and  Septem- 
ber, 1898.    Average  closure  error  of  triangles,  3.0'^ 

BLACK,  BAKES   COUNTY. 

Situated  on  a  ridge  about  6  miles  southeast  of  McEwen,  and  2  miles 
north-northwest  of  where  the  Burnt  Eiver  road  crosses  the  mountain 
in  T.  11  S.,  B.  38  E.  The  summit  is  nearly  bald,  there  being  only  a 
few  scattering  trees  on  the  northern  end. 

Station  mark :  Bronze  tablet  cemented  in  rock,  above  which  is  a 
rock  cairn,  5  feet  in  diameter  and  5  feet  in  height. 
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[Latitude,  44°  37'  53.79".     Longitude,  118°  00'  16.89".] 


To  station— 

Azimuth.                Back  azimuth. 

Log.  distance. 

Strawberry  ..._.. ..-.. 

oil/                          O           1               II 

58  14  08.19        237  44  10.12 

84  02  43.89        263  36  28.53 

101  55  47. 36    I    281  32  14. 21 

164  09  32.68        .<U^  06  ^"i  11 

Meters. 
4.8254494 

Dixie 

4.6968555 

Greonhoru 

4. 6553170    ' 

Elkhorn 

4. 3150920    I 

Magpie , 

LoDe  Pine 

204  06  51. 39 
236  51  48. 67 

24  15  09.  78 
57  02  56. 60 

4. 5793722 
4.3970158 

BALDY,  BAKER-GRANT  COUNTIES. 

(Kot  occupied.)  Thirteen  miles  by  road  and  trail  northwest  of  Sump- 
ter.  The  summit  is  a  long  rocky  ridge,  the  highest  point  of  which  is 
surmounted  by  two  immense  bowlders. 

Station  mark :  A  bronze  tablet  cemented  in  the  rock  at  south  base 
of  the  north  bowlder. 

[Latitude,  44°  50'  14.84".     Longitude,  118^  19'  19.19".] 


To  station— 

• 
Azimuth. 

Back  azimuth. 

Log.  distance. 

Elkhorn 

0           /              II 

278  41  18. 3 
312  11  39.0 

0         1            II 

98  51  42. 6 
132  25  02. 9 

Meters. 
4. 294216 
4. 531291 

Black 

OREENHORN,  GRANT  COUNTY. 

A  well-known  mountain  in  T.  10  S.,  E.  34  E.,  about  4  miles  by  road 
and  trail  west  of  Eobinsonville.  The  summit  consists  of  a  rocky  back- 
bone, the  station  being  located  on  the  northern  extremity. 

Station  mark :  Copper  bolt  cemented  in  solid  rock,  above  which  is  a 
rock  cairn  7  feet  in  diameter  and  G  feet  in  height. 

[Latitude,  44°  42'  51.70".    Longitude,  118°  33'  46.89".] 


To  station- 


Strawberry 

Dixie 

Fields. v.. . 

Long 

Elkhorn... 
Black 


Azimuth. 

15  26  37. 25 
19  29  19. 92 
53  16  01. 50 
82  09  42. 53 
254  21  16. 25 
281  32  14.21 


Back  azimuth. 


// 


195  20  07.05 
199  26  35.95 
232  46  42. 57 
261  49  19.47 
74  41  50. 93 
101  55  47. 36 


Log.  distance. 


Meters. 
4. 6658137 
4. 1883210 
4. 8409415 
4. 5874058 
4.6021936 
4. 6553170 
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DIXIE,   GRANT   COUNTY. 


A  bald,  rounded  dome,  7  miles  (air  line)  west  of  Aastin  post-office, 
10  miles  (air  line)  northeast  of  Prairie  City.  It  can  be  reached  from 
the  wagon  road  on  Dixie  Creek,  leaving  Comer  post-office  by  a  graded 
mining  road  up  the  ridge  in  a  northeasterly  direction,  then  following 
leading  ridge  northward,  then  eastward  to  the  station,  three  hours^ 
ride  from  Comer. 

Station  mark:  Copper  bolt  cemented  in  solid  rock,  above  which  is  a 
rock  cairn,  7  feet  in  diameter  and  7  feet  in  height. 

[Latitude,  44^  35'  00.44".    Longitude,  118^  37'  40.21".] 


To  sUtion— 

Strawberry 

Fields 

Azimatb. 

Back  azimuth. 

Log.  distauce. 

C         '            *• 

13  22  59. 47 

61  51  09. 39 

105  34  17. 42 

199  26  35. 95 

i    239  50  18. 70 

'    263  36  28. 53 

O             /                  it 

193  19  13.09 

241  24  35.94 

285  16  39. 67 

19  29  19. 92 

60  13  36.09 

84  02  43. 89 

Meters. 
4. 4907164 
4. 7570659 
4. 5370063 
4. 1883210 
4.7032322 
4.6968555 

Long 

(ireeuhom 

Elkhom 

Bla<k 

STRAWBERRY,  GRANT  COUNTY. 


The  highest  mountain  in  the  southeastern  portion  of  the  county,  10 
miles  south  of  Prairie  City,  at  the  head  of  Strawberry  Creek,  easily 
ascended  by  a  direct  but  steep  trail  on  the  north  side.  From  Prairie 
City  follow  wagon  road  up  Strawberry  Creek  to  Mr.  Street's  ranch, 
thence  follow  wood  road  up  the  hollow  IJ  miles  to  a  "burn"  leading  up 
to  the  main  ridge,  thence  up  the  main  ridge  to  the  summit.  Station  is 
at  the  southern  end  of  the  summit,  which  is  covered  with  shaly  rock. 

Station  mark :  Copper  bolt  cemented  in  rock,  above  which  is  a  rock 
cairn  G  feet  in  diameter  and  G  feet  in  height. 

[Latitude,  44°  18'  44.72".     Lougitude,  118^  43'  03.48".] 


To  ftUtion— 

1 

Azimuth. 

Back  azimiith. 

Log.  distance. 

1 

Fields 

O           1               '1 

94  06  15. 10 
146  28  49.  47 
193  19  13. 09 
195  20  07. 05 
222  25  36. 41 
237  44  10. 12 

0            '              II 

273  43  31. 37 
326  15  00. 78 
13  22  59. 47 
15  26  37. 25  . 
42  52  37. 29 
58  14  08. 19 

Meters. 
4. 6369569 
4. 0736986 
4. 4907164 
4. 6658137 
4. 8764545 
4. 8254494 

Long 

Dixie 

Greenhorn 

Elkhom 

Black 
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CANYON,  GRANT  COUNTY. 

(Not  occupied.) 

A  high,  bare,  rocky  peak,  about  5  miles  (air  line)  southeast  of  Canyon; 
at  head  of  Dog  Creek  and  Dean  Creek  from  the  north  and  Canyon 
Creek  on  the  south.  From  Canyon  City  follow  wagon  road  eastward 
through  Marysville,  thence  wood  road  up  Dog  Creek,  thence  by  trail 
southeastward  on  to  a  ridge  leading  to  summit. 

Station  mark:  Copper  bolt  cemented  in  solid  rock,  above  which  is  a 
rock  cairn  6  feet  in  height. 

[Latitude,  44^*20'  14.73".     Longitude,  118^  53'  28.90".] 


To  stAtion— 

1 

Azimuth. 

Back  azimuth. 

Log.  distauce. 

Dixie 

O           1            II 

217  24  05. 0 
2S1  16  34. 8 

O           *            tl 

37  35  09.5 
101  23  51. 8 

Meten. 
4. 537277 

Strawberry  .-.. 

4. 150249 

BEECH,   GRANT   COUNTY.  ' 

(Not  occupied.) 

A  sharp  rocky  peak  near  the  head  of  the  south  fork  of  Long  Creek 
and  the  head  of  Beech  Creek.  About  12  miles  (air  line)  north-north- 
west of  John  Day.  It  can  be  reached  from  the  John  Day-Long  Creek 
wagon  road  by  leaving  the  road  8  miles  north  of  John  Day,  where  it 
first  reaches  Beech  Creek,  and  riding  northeastward  up  leading  ridges 
to  station. 

Station  mark:  Copper  bolt  cemented  in  highest  point  of  lava  rock. 

[Latitude,  44^  34'  40.48".     Longitude,  118°  58'  39.54".] 


To  sUtlon— 

Azimuth. 

Back  azimath. 

Log.distAQce. 

Greenhorn 

O           /            /' 

245  06  27. 5 
268  36  17. 9 

O          /             '/ 

65  23  56.5 
88  51  0L8 

MBtera. 
4.558955 
4. 443876 

Dixie 

LONG,   GBANT   COUNTY. 

On  highest  point  of  mesa,  5  miles  southeast  of  Long  Creek  and  6 
miles  east-northeast  of  Fox  post-office;  summit  slopes  toward  east, 
sonth,  and  west;  steep  on  north  side.  Best  reached  from  Fox  x)ost- 
offlce.    Summit  nearly  cleared  of  timber. 

Station  mark:  Hole,  1  inch  in  diameter  and  2^  inches  deep  drilled  in 
flinty  rock,  on  north  side  of  scrubby  tree  used  as  signal;  above  hole  is 
a  rock  cairn  3  feet  in  height. 
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[Latitude,  44-  39'  57.16  .     Longitude,  119^  02'  45.99  '.] 


To  station-- 

Azimuth. 

Back  azimath. 

Log.  distance. ' 

Fields 

o        >            " 

25  08  58.54 
261  49  19. 47 
285  16  39.67 
326  15  00. 78 

o        <          •• 

204  59  59.38 

82  09  42. 53 

105  34  17. 42 

146  28  49. 47 

Meters. 
4.6030953 
4.5874068 
4.5370063 
4. 6736986 

Greenhorn 

Dixie 

Strawberry 

FIELDS,   GRANT  COUNTY. 

On  the  highest  bald  summit  at  the  head  of  Fields  Creek ;  10  miles 
southwest  of  Mount  Vernon  post  office  and  7  miles  south  of  John  Day 
Biver.  Follow  trail  up  Fields  Greek  8  miles,  thence  up  steep  ridge  to 
left,  leading  to  station.  Best  approached  from  the  southwest  side,  as 
the  ridges  on  the  north  side  are  very  steep  and  rocky. 

Station  mark :  Copper  bolt  cemented  in  solid  rock,  above  it  a  rock 
cairn  5  feet  in  height. 

[Latitude,  44-  20  20.60  .     Longitude,  119°  15  35.18".] 


To  station— 


Azimath. 


Long 

Greenhorn 

Dixie 

Strawberry 


ii 


204  59  59. 38 
232  46  42. 57 
241  24  35.94 
27b  43  31. 37 


Back  azimnth. 


It 


25  08  58.54 
53  16  01. 50 
61  51  09. 39 
94  06  15. 10 


Log.  distance. 


Meters. 
4.6030953 
4. 8409415 
4. 7570659 
4.6360569 


SOUTHERN   CALIFORNIA. 

The  positions  of  the  following  triangulation  stations  in  Biverside  and 
San  Bernardino  counties,  California,  were  determined  by  Mr.  A.  H. 
Sylvester  in  1898,  and  are  dependent  upon  Box  Springs  and  Elsinore 
stations,  established  by  Mr.  A.  P.  Davis  in  1892 : 

EL  TORO,  RIVERSIDE   COUNTY,   CALIFORNIA. 

Situated  on  the  most  easterly  and  highest  summit  of  the  mountain; 
reached  from  San  Jacinto  City  by  wagon  road  to  Santa  Bosa  Indian 
Beservation,  via  Kenworthy  post-office  and  Van  de  Yanter's  ranch. 

Station  mark :  Copper  bolt  set  in  solid  rock,  surmounted  by  a  rock 
cairn  9  feet  in  height. 

Beference  mark:  An  arrowhead  cut  on  flat  rock  south  of  bolt;  dis- 
tance, 10  feet. 

20  GBOL,  PT  1 19 
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[Latitude,  33^  31'  19.26".     Longitude,  116^  25'  37.12".] 


To  station— 

Asimnth. 

Back  azimuth. 

1 
Log.  distance.   ' 

Cahnilla  .. 

O           <               " 

101  25  07. 57 
144  00  15. 50 

0           '               II 

281  13  17. 71 
323  51  49. 46 

Meters.         \ 
4. 5288766 
4. 6015521 

San  Jacinto 

SAN   JACINTO,  RIVERSIDE   COUNTY,  CALIFORNIA. 

On  the  highest  point  of  this  well-known  mountain,  which  is  best 
reached  from  San  Jacinto  City  or  Hemet  by  wagon  road  to  Strawberry 
Valley,  thence  by  trail  through  the  pass  between  Tanquish  Peak  and 
San  Jacinto  Peak,  around  the  east  face  of  the  latter  to  a  small  valley 
lying  directly  under  and  east  of  the  station,  A  trail  leads  from  here 
directly  to  the  top. 

Station  mark :  A  rock  monument  10  feet  in  height. 

[Latitude,  33^  48'  47.51".    Longitude,  116°  40'  49.91".] 


To  station — 


Azimuth. 


// 


Cahuilla 20  28  55.25 

Lakeview 83  55  60.27 

Box  Springe 106  29  24.18 


Kitching 
El  Toro  . 


164  32  n.58 
323  51  49. 46 


200  25  29. 07 
263  41  18. 45 
286  09  17. 56 
344  30  08.53 
144  00  15. 50 


Meters. 

4. 4375670 
4.6080880 
4. 7630346 
4.3270049 
4. 6015521 


KITCHINO  PEAK,  SAN  BERNARDINO   COUNTY,   CALIFORNIA. 

In  T.  2  S.,  B.  2  E.,  sec.  14, 10  miles  northeast  of  the  town  of  Banning, 
on  the  Southern  Pacific  Bailroad.  It  is  the  first  well-defined  peak  north 
of  the  San  Gorgonio  Pass,  between  the  two  north  and  south  canyons  of 
Millard  on  the  west  and  Whitewater  on  the  east.  It  is  reached  fh)m 
Banning  by  taking  the  road  past  the  Indian  Beservatiou  through  the 
Millard  Canyon  and  2  miles  past  the  Millard  homestead  to  a  camping 
place,  thence  by  trail  3  miles  to  station. 

Station  mark :  A  bottle  packed  with  charcoal  at  the  base  of  a  small 
lone  live  oak  tree. 

[Latitude,  33°  59'  51.63".    Longitude,  116°  44'  30.50".] 


To  station- 


Azimuth. 


Back  azimuth. 


// 


Lakeview.. 
Box  Springs 
San  Jacinto 


54  26  30.74 

85  21  56. 11 

344  30  08. 53 


// 


234  13  59. 81 
265  03  49. 89 
164  32  11. 58 


Log.  distance. 


Meters. 
4. 6294059 
4. 6995267 
4. 3270049 
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GAHUILLA,  BIYERSIDE  COUNTY,  OALIFOBNIA. 

On  a  high  mountain  at  the  west  side  of  the  Gahuilla  Valley,  20  miles 
southeast  of  the  town  of  San  Jacinto.  It  is  best  reached  by  going  ap 
the  San  Jacinto  Biver  on  the  new  gi'ade  to  Thomas's  ranch,  thence  to 
Tripp's  ranch,  thence  by  trail  4  miles  to  station. 

Station  mark :  A  copper  bolt  set  in  solid  rock,  above  which  is  a  rock 
cairn  6  feet  high. 


[Latitude,  33^  34'  54.58".    Longitude,  116°  47'  01.53".] 


To  station. 


Azimath. 


II 


EUinore 92  28  42.17 

Lakeview '  124  44  23.43 

San  Jacinto '  200  26  29.07 

ElToro 281  13  17.71 


Back  azimath. 

Log.  distaace. 

o        /          // 

MeUrt. 

272  10  05. 55 

4. 7166971 

304  33  20. 32 

4. 5733826 

20  28  55.25 

4. 4375670 

101  25  07. 57 

4. 5288766 

LAKEVIEW,  BIVEBSIDE   COUNTY,   CALIFOENIA. 

Situated  on  the  eastern  end  of  a  ridge  6  miles  east  southeast  of  the 
town  of  Lakeview.  It  can  be  reached  from  the  town  by  driving  east 
through  Juniper  Canyon  to  Mr.  George's  place,  on  the  Juniper  Flats, 
thence  one-fourth  mile  beyond  Mr.  Peck's  cabin. 

Station  mark :  A  copper  bolt  in  a  large  bowlder. 


[Latitude  33*  46'  25.54".    Longitude,  117^  06  57.36  .) 


.To  station.                                 Asimuth.              Back  azimuth 

1 

Log.  distance. 

Elsinore 

Santiago 

Box  Sprinirs 

47  54  29.34 

79  38  29. 13 

143  27  28. 06 

107  43  60. 87 

0           <              •• 

227  46  53. 19 
259  24  30. 62 
323  21  55. 56 
347  39  60. 03 
10  31  13. 34 

Metera. 
4. 4559623 
4. 5967840 
4. 4104388 
4. 7149038 
4-  7347.»;92 

Stra'wberrv 

fiatler 

190  27  37.81 

Kitching  

234  13  59. 81 

54  26  30. 74           4. 6294059 

8an  Japinto 

263  41  18.45 

83  55  50.27 
124  44  23. 43 

_.  _       _         , 
4.6080880 
4. 5733826 

Cahuilla 

304  33  20.32 
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SPIRIT  LEVELING. 

Daring  the  last  field  season  careful  spirit  leveling  was  continued  in 
connection  with  the  regular  topographic  work,  on  the  same  general  plan 
followed  the  two  preceding  seasons,  as  described  in  the  Eighteenth 
Annual  Eeport  of  the  Director,  Part  1, 1897,  pp.  225-235. 

The  practice  of  stamping  an  initial  datum  letter  or  name  on  the  bench 
marks  has  been  continued,  and  in  cases  where  the  datum  has  been 
changed  on  account  of  better  determination  of  the  reference  to  sea 
level  such  changes  are  noted  in  the  list  of  elevations  which  follows: 

The  following  table  shows  the  distribution  of  leveling  parties,  locali- 
ties of  work,  length  of  closure  circuits  in  miles,  with  their  closure  errors 
in  feet,  and  names  of  levelmen : 

Looalities  of  ioork^  lengths  of  closed  circuiUf  oloeure  errors f  and  levelmen. 


Stote. 

Datam. 

Lenffth 
oirotiit. 

Cloture 
error. 

Levelmaa. 

ATLANTIC  SECTION. 

New  York 

Do 

Os  weco 

MiUt, 
30 
20 
48 

30 
36 
38 
8 
13 
45 
28 
31 
15 
33 
33 
14 
24 
54 
48 
31 
33 
47 
36 

Feet, 
0.119 
0.002 
0.369 

0.088 

0.004 

0.169 

0.210 

0.030 

0.146 

0.050 

0.011 

0.126 

0.084 

0.101 

0.003 

0.087 

0.140  • 

0  168 

0.029 

0.054 

0  226 

0.068 

C.  H.  Semper. 

Do. 

C.  H.  Semper  and 
D.  £.  Baxter. 

C.  H.  Semper. 

Do. 

D.  £.  Baxter. 

Do. 
Do. 
Do. 
W.  W.  Gilbert. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

.....  do 

Do 

Dunkirk 

do 

1 

Do 

Do 

do 

Do 

Albany  

1           Do 

do 

Do 

do 

•            Do ^ 

do 

Do 

do 

Do. 

Do 

Dankirk 

do 

£.  L.  Faieon. 

Do. 
C.  Brown. 

Do. 

Do. 

Do 

Do 

Albany  

Do 

do 

Do 

do 
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Localitiea  oftcorkf  lengtkt  of  clo99d  dreuiU,  cloanre  errors j  and  levelmen — Continued. 


sut«. 

Dmtum. 

Lenfth 
circuit. 

ClMure 
error. 

Levelniao. 

ATLANTIC  8KCT10N— 

oontinoed. 

New  York 

Do 

Albany 

MiUa. 
33 
25 
11 
36 
33 
52 
34 
35 
15 
49 
33 
61 
40 
92 
54 
87 
148 

25 
48 
19 
S3 
14 
73 
33 

F€€t. 

0.019 
0.032 
0.051 
0.083 
0.029 
0.017 
0.272 
0.704 
0.672 
0.087 
0.014 
0.100 
0.046 
0.403 
0.011 
0.316 
0.428 

0.116 
0.369 
0.056 
0.230 
0.026 
0.063 
0.340 
0.557 

0.133 

0.170 

0.023 

0.316 

0.0005 

0.309 

0.043 

0.217 

0.112 

0.217 

0.137 

1 

C.  Brown. 

Do. 

Do. 

Do. 

Do. 
W.  W.  Gilbert. 
C.  Brown. 

Do. 

Do. 

Do. 

Do. 
C.  H.  Semper. 

Do. 

Do. 

Do. 

Gilbert,  Semper. 

Gilbert,   Semper, 
Brown,  MoNair. 

Semper,  Baxter. 

Do. 
Wood,  Moore. 
H.Wood. 

Do. 

Do. 
Bailey. 
Wood,  Bailey. 

• 
M.  C.  McFarlane. 
G.  W.  Zorn. 

Do. 
F.  C.  French. 

Do. 
C.  £.  Hewitt. 

Do. 

Do. 

Do. 

Jesse  L.  Holman 
and  Charles  La 
Rue. 

Do. 

do 

Do 

do 

Do 

.....do 

Do 

Do 

Do 

do 

do 

do 

Do 

do 

Do 

do 

Do 

Do 

Do 

Do 

Do 

Do 

do 

■ do 

do 

do 

do 

do 

Do 

do 

Do 

do 

1                                                               « 

Do 

Osweff o  --- 

Do 

do 

Alabama ......... 

Anniston 

Camberland 

do 

1    Maryland 

Do 

Do 

do 

Do 

do 

Do 

do 

CENTRAL  SECTION. 

KanfMM. .......... 

Garden  City 

Dabaque 

do 

24 
42 
SO 
29 
30 
94 
78 
56 
46 
45.9 

18 

Iowa- Wisconsin . . 
Do 

Do 

.....do 

Do 

do 

Nebraska 

Do 

Sidney 

do 

Do 

do 

Do 

do 

Missonri-IUinois . . 
Do.-.; 

St.  Charles 

do 
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Looaliiie$  of  icark,  leHgth$  of  closed  circuits,  closure  errors,  and  levelmen — Continued. 


State. 

Datam. 

Length 
circait. 

Closure 
error. 

LeTelman. 

CENTRAL  SECTION — 

con  tinned. 
Missonri-Illinois. . 

Do 

St.  Charles 

do 

MOee, 
22 

41 
52 

42 
12 
56 
40 
42 

6 
42 
29 
20 
37 
23 

9 
12 
21 
15 
30 
50 
24 
43 
28 

18 
40 
27 
31 
21 
13 
34 
40 
82 
17 
6 
10 

Feet. 
0.112 

0.274 
0.425 

0.797 

0.010 

0.851 

0.264 

0.248 

0.088 

0.011 

0.217 

0.075 

0.283 

0.078 

0.12 

0.11 

0.18 

0.13 

0.820 

0.109 

0.770 

0.195 

0.024 

0.110 

0.101 

0.165 

0.036 

0.182 

0.066 

0.044 

1.182 

0.551 

0.511 

0.44 

0.039 

Jesse  L.  Holman 
and  Charles  La 
Rue. 

Do. 

D.  C.  Wray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Ralph  W.Stewart. 

Do. 

Do. 

Do. 

Do. 
Jesse  L.  Holman. 

Do. 

Do. 

Do. 
Robert  Coe. 

Do. 

Do. 

Do. 

Do. 

J.  T.  Stewart. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

E.  W.  Glafcke. 

Do. 
Do. 
Do. 

M^\F   ........... 

So  nth    Dakota- 
Nebraska. 

Do 

..... \*w  ......  ..>. 

Yankton 

do 

Do 

do 

Do 

do 

Wisconsin 

Do 

Baraboo 

do 

Do 

do 

Ohio-Kentucky . .. 
Do 

Cincinnati 

do 

.....  ^A'W      .....a    .... 

Do 

do 

Do 

do 

Do 

do 

Michigan 

Iron  Mountain  . . 
do 

Do 

Do 

do 

Do 

do 

Arkansas 

Rudy 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

ROCKY  MOUNTAIN 
SECTION. 

Sonth  Dakota 

Do 

Dead  wood 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Wyoming 

Do 

Sheridan 

do 

Do 

do 

Do 

do 
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Looalities  of  work,  lengths  of  closed  circuits,  closure  errors,  and  levelmen — Continned. 


State. 


ROCKY    MOUNTAIN 

SECTION — cont'd . 


Wyoming 

Do 

Do 

Do 

Do 

Utah 

Montana 

Colorado 

Do 

Texas 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

PACIFIC  SECTION. 

Washington 

Do 


Datam. 


Sheridan 

do 

do 

do 

£  mansion  ... 

Missoala 

Dnrango  — 

do  ...... 

San  Antonio. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 


Do 
Do 
Do 


Chelan  Falls 

do 

do 

Tacoma 

do 

do 

do 

do 

do 

do 

do 

do 


Spokane 

do  .. 

do  .. 


Length 

of 
circuit. 


MiUt. 

29 
6 
12 
30 
125 
84 
3 
35 
35 
48 
42 
11 
50 
46 
17 
45 
46 
19 
6 
18 
52 

45 
25 
16 
13 
26 
56 
27 
53 
3 
14 
35 
450 


31 
20 
71 


Closure 
error. 


Feet. 

0.071 

0.015 

0.120 

0.23L 

0.492 

0.482 

0.018 

0.358 

0.207 

0.099 

0.310 

0.100 

0.336 

0.079 

0.205 

0.391 

0.335 

0.256 

0.021 

0.857 

0.164 

0.293 
0.012 
0.019 
0.013 
0.071 
0.233 
0.075 
0.261 
0.004 
0.081 
0.056 
0.786 


0.122 
0.009 
0.133 


Levelman. 


E.  W.  Glafcke. 

Do. 

Do. 

Do. 
C.E.Worthington. 
£.  O.  Hills. 

F.  B.  Whitlock. 
Thomas  Winsor. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Ed  M.  Fry. 
Do. 
Do. 

H.  K.  Kalloch. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

L.  D.  Ryns,  P.  F. 
Byrne,  Ed.  M. 
Fry,  H.  K.  Kal- 
loch, and  H.  S. 
Crowe. 

J.  H.  Carlook. 

Do. 

Do. 
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Localities  of  toorkf  lengths  of  closed  circuits ,  closure  errors,  and  levelmen — Continued. 


State. 

Datam. 

Length 
circuit. 

Closure 
1       error. 

1 

Lovolman. 

PACIFIC  SECTION— 

continued. 

Washington 

Do -. 

Spokane  

do 

MiUe. 
29 
25 
31 
34 
21 
29 
48 

102 
95 
28 
34 
51 
18 
28 
21 
19 
32 
11 
31 
13 
33 

100 

77 

4 

195 

30 
43 

Feet. 

0.108 

0.132 

0.550 

0.140 

0.040 

0.108 

0.243 

0.502 

0.274 

0.747 

0.031 

0.867 

0.235 

0.175 

0.419 

0.158 

0.186 

0.021 

0.087 

0.038 

0.185 

0.339 

0.082 

0.008 

0.409 

0.188 
0.066 

J.  U.  Carlock. 

Do. 

Do. 

Do. 

Do. 

Do.      • 

Do. 
L.  D.  Ryus. 

Do. 
W.  R.  Manning. 

Do. 

Do. 

Do. 
C.  R.  Smith. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
G.H.Herrold. 

Do. 

Do. 

C.  R.  Smith. 
W.  R.  Prowell. 

Do 

Do :.. 

Do 

' do 

do 

do 

Do 

do 

Do 

do 

Do 

Tulalip 

Do 

do 

Oresron . 

Baker  City 

do 

Do 

Do 

do 

Do 

do 

California 

Do 

San  Bernardino  . 
do 

Do 

do 

Do 

do 

Do 

do .---. 

Do 

do  .----. .... 

Do 

do 

Do 

do 

Do 

do 

Do 

San  Pedro 

do 

Do 

Do 

San    Pedro   and 
San  Diego. 

Oakland 

Priest  River  Sta- 
tion. 

Do 

Idaho  

In  the  following  list  are  published  only  those  elevations  which  have 
been  adjusted  and  checked  in  closed  circuits.  In  addition  to  the  list 
here  published,  much  work  has  been  done,  especially  in  mountainous 
regions,  which  it  is  thought  inadvisable  to  publish  at  this  timeon  account 
of  the  many  lines  which  were  left  unchecked  at  the  end  of  the  field  sea- 
sou,  and  also  on  account  of  errors  of  closure  in  a  few  circuits  in  excess 
of  the  limiting  error  allowed  by  the  formula  0.05  \/  distance  in  miles. 
These  lines  in  most  cases  will  be  rerun  to  bring  them  within  the  required 
limit. 
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ATI^ANTIC   SECTION   OF  TOPOGRAPHY. 

In  this  section,  under  the  direction  of  Mr.  H.  M.  Wilson,  geographer 
in  charge,  spirit  leveling  was  continued  for  the  control  of  the  regular 
topographic  work  executed  during  the  year  in  the  various  localities,  as 
follows : 

NEW  YORK. 
Errata  in  previous  reports. 

All  elevations  published  in  the  Appendix  to  Part  I  of  the  Eighteenth 
Annual  Report  for  Utica  quadrangle  have  been  revised  and  rearranged 
for  publication  herewith.  They  are  now  reduced  to  the  United  States 
Engineer  Corps  bench  mark  at  Little  Falls,  instead  of  to  the  elevations 
of  the  Erie  Ganal,  and  in  consequence  the  elevation  of  the  copper  bolt 
in  the  Utica  post-office  building,  instead  of  being  417.516,  as  published 
in  the  Eighteenth  Annual  Report,  is  now  accepted  as  being  416.788  feet 
above  mean  sea  level. 

All  elevations  between  Fonda  and  Speculator,  as  published  in  the 
Eighteenth  Annual,  and  those  between  Cedar  River  House  and  Wakeley 
Dam,  have  been  revised  and  readjusted  for  publication  herewith,  as  a 
result  of  additional  circuit  closures  procured  during  the  last  field  sea- 
son. All  other  elevations  published  in  the  Eighteenth  Annual  for 
Indian  Lake,  Thirteenth  Lake,  Newcomb,  and  Blue  Mountain  quad- 
rangles should  have  applied  to  them  a  fixed  correction  of  0.306  foot,  to 
be  added  to  the  elevations  as  published  in  the  Eighteenth  AnnuaL 
The  above  is  set  forth  in  detail  hereafter  under  the  name  of  the  appro- 
priate quadrangle. 

As  a  result  of  the  same  adjustment  of  circuits  in  the  southwestern 
Adirondacks,  all  elevations  published  in  the  Nineteenth  Annual  for 
Remsen  and  Wilmurt  quadrangles  have  been  revised  and  rearranged 
for  publication  herewith.  The  datum  of  levels  run  in  1896  from  Wood- 
hull  Lake  to  Bisby  lodge  and  Canachagala  Stillwater  is  in  doubt.  In 
1898  a  bench  mark  was  established  in  the  trail  or  road  leading  to 
Woodhull  Lake  and  about  a  mile  therefrom.  A  tie  can  therefore  easily 
be  made  to  the  levels  at  Woodhull  Lake. 

There  was  an  error  discovered  during  the  running  of  levels  in  1896 
in  the  Moravia  quadrangle.  These  elevations  are  published  in  the 
Eighteenth  Annual  Report  for  Auburn,  Skaneateles,  and  Moravia 
quadrangles.  The  elevations  run  during  the  last  field  season  in  Che- 
mung and  Dryden  quadrangles  are  adjusted  to  the  precise  levels  run 
during  this  season,  and  are  carried  northward  from  Waverly  to 
McLain,  in  the  southeastern  portion  of  Moravia  quadrangle.  There 
they  differ  from  the  levels  published  in  the  Eighteenth  Annual  Report 
by  1.6  feet,  due  to  a  known  error  on  the  circuit  in  Moravia  quadrangle. 

The  elevations  as  published  in  the  Eighteenth  Annual  for  the  Olean 
quadrangle  are  to  be  reduced  by  6.521  feet,  which  is  to  be  subtracted 
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from  such  published  elevations.  This  is  the  result  of  the  adjustmeut 
to  mean  sea  level  of  the  elevation  of  bronze  tablet  at  Olean,  now 
accepted  as  450.937  feet,  as  dependent  on  the  line  of  precise  levels  run 
during  this  season. 

Precise  levels. 

ALBANY,     SCHENECTADY,      SCHOHARIE,      OTSEGO,      BROOME,     TIOGA, 
CHEMUNG,  STEUBEN,  ALLEGANY,  CATTARAUGUS  COUNTIES. 

COHOES,  SCHENECTADY,  AMSTERDAM,  SCHOHARIE,  DECATUR,  COOPERSTOWN^ONEONTA, 
UXADILLA,  NINEVEH,  BINGHAMTON,  APALACHIN,  OSWEGO,  CHEMUNG,  EI^IRA, 
CORNING,  CAMERON,  HORNSLLSVILLE,  WELLSVILLE,  BELMONT,  OLEAN,  SALEM,  SALA- 
MANCA, GOWANDA,  CHERRY  CREEK,  AND  DUNKIRK   QUADRANGLES. 

The  elevations  in  the  following  list  are  the  result  of  a  line  of  precise 
levels  run  during  the  field  season  of  1898.  These  were  run  from  Dun- 
kirk to  Binghamton  over  the  line  of  the  Erie  Eailway  and  from  Bing- 
hamton  to  Gohoes  over  the  line  of  the  Delaware  and  Hudson  Canal 
Company's  Eailway.  Between  Dunkirk  and  Elmira  they  are  based  on 
the  top  of  water  table  of  Nelson  Block,  Dunkirk,  and  all  bench  marks 
in  this  portion  of  the  line  are  marked  with  the  letter  "D  1898"  in  addi- 
tion to  their  figures  of  elevation,  thus  referring  them  to  the  Dunkirk 
datum.  The  bench  marks  established  between  Cohoes  and  Elmira  are 
based  on  the  old  gristmill  bench  mark  at  Albany,  and  are  marked  with 
the  letter  "A  1898"  in  addition  to  the  figures  of  elevation,  thus  referring 
them  to  Albany  as  a  datum. 

The  elevation  of  the  initial  bench  mark  at  Dunkirk  was  originally 
based  on  a  datum  furnished  by  the  United  States  Engineers  as  obtained 
through  their  line  of  pre<^ise  levels  from  gristmill  bench  mark  to  Oswego 
and  thence  by  water  levels  on  Lakes  Ontario  and  Erie  to  Dunkirk. 
This  was  based  on  mean  low  water  at  Albany,  but  reduced,  in  accord- 
ance with  meuDQoranda  published  on  page  203  of  the  Nineteenth  Annual 
Eeport  to  mean  sea  level  at  Sandy  Hook,  resulting  in  the  height 
687.805  feet  above  mean  sea  level. 

The  closure  error  on  the  full  circuit  of  levels  from  Cohoes  to  Oswego 
and  by  water  levels  to  Dunkirk  through  the  work  of  the  United  States 
Engineers  and  back  from  Dunkirk  to  Cohoes  through  our  own  work 
a  total  distance  of  approximately  780  miles  was  0.645  foot. 

The  differences  of  elevation  between  the  various  bench  marks  of  the 
precise  work  of  this  survey,  as  shown  by  the  duplicate  rodded  lines, 
was  very  small.  The  final  divergence  between  the  two  lines  which 
were  carried  respectively  from  Dunkirk  and  from  Cohoes  to  Elmira 
being  —.196  foot  for  the  direct  line  going  eastward  and  -f.224  foot  for 
the  direct  line  going  westward,  making  the  total  divergence  between 
the  direct  and  reverse  lines  —0.420  foot  for  the  direct  line.  This  diverg- 
ence is  far  within  the  limit  set  for  precise  leveling. 

As  a  result  of  the  above,  this  new  line  of  precis/s  levels  is  assumed  to 
be  more  accurate  than  that  run  by  the  United  States  Engineers,  with 
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less  exact  methods,  in  1875.  In  adjasting  these  levels  it  has  therefore 
been  decided  to  give  this  line  the  arbitrary  weight  of  two-thirds,  and 
to  give  the  United  States  Engineers'  line  the  weight  of  one-third.  The 
result  is  to  make  the  elevations  of  the  Dankirk  bench  mark  588.235  feet 
above  mean  sea  level,  which  is  accepted  as  final,  this  amonnt  being 
0.430  foot  higher  than  that  determined  by  the  United  States  Engineers. 
This  small  amount  of  closure  error  has  been  distributed  by  mileage 
uniformly  throughout  by  the  line  of  levels  run  by  this  Survey. 

The  precise  leveling  was  executed  by  Mr.  E.  L.  McNair,  levelman, 
assisted  by  Messrs.  W.  F.  Hammond  and  J.  E.  Buford,  rodmen.  The 
work  was  performed  with  the  same  Buff  and  Berger  precise  level  as 
has  been  used  in  previous  years  and  described  in  previous  reports, 
the  rods  being  of  two  kinds,  both  double  targeted  and  speaking  rods 
being  employed. 

ERIE  RAILROAD:  DUNKIRK  TO  EUflRA. 

Feet. 
Dnnkirk,  St.  Mary's  Home  and  School,  Washington  ayenue,  between  Third 
Fourth  streets;  in  water  table  20  feet  from  northeast  comer;  alnminnm 

tablet  marked  "598— Dunkirk— 1899'* 598.305 

Dunkirk,  Nelson  Block,  extreme  northwest  comer  of;  top  of  water  table.      588. 235 
(Note. — This  temporary  B.  M.  is  16.03  feet  above  mean  level  of  Lake 
Erie.) 
Dankirk,  1^  miles  east  of  Nelson  Block ;  top  of  rail  at  crossing  of  Erie 

and  New  York,  Chicago  and  St.  Louis  Railway  (Nickel  Plate) 618. 2 

Dmikirk,  2.1  miles  east  of  Nelson  Block;  top  of  rail  under  private  over- 
head crossing 648. 5 

Sheridan,  1|  milec  west  of;  top  of  rail  at  center  of  iron  bridge  over  high- 
way        685.4 

Sheridan,  1.1  miles  west  of;  top  of  rail  at  center  of  iron  bridge  over  high- 
way         710.9 

Sheridan,  i  mile  west  of;  top  of  rail  at  center  of  iron  bridge  over  high- 
way        733.1 

Sheridan,  0.4  mile  west  of;  top  of  rail  at  center  of  iron  bridge  over  pri- 
vate road 741. 0 

Sheridan,  850  feet  west  of;  top  of  rail  in  center  of  iron  bridge  over  pri- 
vate road 749.9 

Sheridan ;  top  of  rail  opposite  Erie  station 757. 6 

Sheridan,  1,850  feet  east  of;  top  of  rail  at  highway  crossing 771. 6* 

Sheridan,  1^  miles  east  of;  top  of  rail  under  overhead  highway  crossing  .      816. 3 
Forestville,  530  feet  west  of  entrance  in  waiting  room  of  Erie  station ;  in 
bridge  seat  at  northeast  corner  of  iron  bridge  over  highway;  7  feet 

north  of  center  of  track ;  bronze  tablet  marked  '<  871  D^' 871. 216 

Forestville ;  top  of  rail  opposite  Erie  station 874. 8 

Forestville,  0.7  mile  east  of;  top  of  rail  at  center  of  iron  bridge  over 

highway 887.9 

Forestville,  1  mile  east  of;  top  of  rail  at  center  of  iron  bridge  over  ravine.      903. 3 

Forestville,  1.9  miles  east  of;  top  of  rail  at  road  crossing 934. 2 

Smiths  Mills,  0.9  mile  west  of;  top  of  rail  at  road  crossing 976. 3 

Smiths  Mills,  top  of  rail  opposite  center  of  Erie  station 1, 010. 0 

Smiths  Mills,  2.3  miles  east  of;  10|  feet  north  of  center  of  railway  track 
in  foundation  stone  under  west  end  of  overhead  highway  bridge ;  bronze 
tablet  marked  "1097  D,"  1898 1,097.927 
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Feet. 

Smiths  MillB,  3.15  miles  east  of;  top  of  rail  at  road  crossing 1, 126. 7 

Perry sbiirg,  3  miles  west  of;  top  of  rail  at  road  crossing 1, 153. 4 

Perry sburg,  2  miles  west  of;  top  of  rail  at  road  crossing 1,  ld5. 2 

Perrysburgy  1.2  miles  west  of;  top  of  rail  at  road  crossing 1, 215. 8 

Perrysbnrg,  top  of  rail  opposite  center  of  Erie  station  at 1, 264. 4 

Perry sbnrg,  Erie  station  at;  400  feet  east  of  waiting  room,  iu  keystone  at 
north  end  of  stone  arch  cnlvert  under  railway ;  bronze  tablet  marked 

"1261  D" 1,261.695 

Perry sbnrg,  1.9  miles  east  of;  top  of  rail  at  road  crossing 1, 323. 8 

Day  ton,  0.35  mile  west  of;  top  of  rail  at  road  crossing 1, 326. 0 

Dayton,  Erie  station  at;  950  feet  north  of;  371  feet  east  of  center  of  track ; 
coping  of  tnnnel  underneath  Erie  traok;  second  stepstone  fh>m  top; 

bronze  tablet  marked  "  1322  D  " 1,322.190 

Dayton,  top  of  rail  at  Erie  station  at 1,336.4 

Dayton,  0.9  mile  east  of;  top  of  rail  at  road  crossing 1, 358. 4 

Dayton,  1^  miles  east  of ;  top  of  rail  at  road  crossing 1,380.9 

Dayton,  3  miles  east  of;  top  of  rail  at  road  crossing 1, 338.4 

Dayton,  4  miles  east  of;  top  of  rail  at  road  crossing 1, 323. 3 

Cattaraugus,  Union  school  building  at ;  in  water  table  at  right  of  main 

entrance  to;  bronze  tablet  marked  "1401  D" 1,384.851 

Cattaraugus;  top  of  rail  at  Erie  station 1,414.4 

Cattaraugus,  f  mile  east  of;  top  of  rail  at  road  crossing 1, 446. 0 

Cattaraugus,  li  miles  east  of;  top  of  rail  at  road  crossing 1,477.0 

Little  Valley,  4.6  miles  west  of;  top  of  rail  at  road  crossing 1, 532. 0 

Little  Valley,  2f  miles  west  of;  top  of  rail  at  road  crossing 1, 601 . 2 

Little  Valley,  1.6  miles  west  of;  top  of  rail  at  road  crossing 1, 590. 7 

Little  Valley,  i  mile  west  of;  top  of  rail  at  road  crossing 1, 582. 5 

Little  Valley,  Cattaraugus  County  court-house  at ;  foundation  wall  at 

southwest  comer  of;  aluminum  tablet  marked  **  1593  D  " 1, 593. 428 

Little  Valley,  Erie  station  at;  top  of  rail 1,565.7 

Little  Valley,  f  mile  east  of;  top  of  rail  at  road  crossing 1,541.5 

Elkdale  station,  top  of  rail  at 1,463.5 

Elkdale  station,  f  mile  east  of;  top  of  rail  at  bridge  No.  36 1, 440. 8 

Salamanca,  3^  miles  west  of;  bridge  seat  of  iron  girder  bridge,  southwest 

comer  of;  bronze  tablet  marked  "1413  D" 1,412.931 

Salamanca,  2.6  miles  west  of;  top  of  rail  at  road  crossing 1, 399. 8 

West  Salamanca  flag  station,  top  of  rail  at 1,371.8 

Salamanca;  top  of  rail  at  Erie  station 1,386.7 

Salamanca,  Union  school  building  on  Maple  street  at;  in  water  table  at 
right  of  main  entrance;  aluminum  tablet  marked  "139X  Dunkirk,  1899'' 

(Originally  set  in  1897  and  marked  "1396  S") 1,390.640 

Salamanca,  0.8  mile  east  of;  top  of  rail  at  road  crossing 1, 396. 7 

Killbuck;  top  of  rail  at  flag  station 1,884.8 

CarroUton;  top  of  rail  at  station 1,390. 1 

Carrollton,  475  feet  east  of  Erie  station  at ;  west  pier  of  Buffalo,  Roches- 
ter and  Pittsburg  Railway  iron  bridge  crossing  over  Erie  tracks;  bronze 

tablet  marked  "1393  D" 1,393.786 

Carrollton,  0.8  mile  east  of;  top  of  rail  at  road  crossing 1, 390. 7 

Carrollton,  1.8  miles  east  of;  top  of  rail  at  road  crossing 1, 399. 8 

Vandalia;  Erie  station,  top  of  rail  at 1,406.9 

Vandalia,  900  feet  east  of  Erie  station  at 1,407.8 

Allegany,  1.8  miles  west  of  Erie  station;  stone  arch  cnlvert  under  Erie 
Railroad,  75  feet  east  of  road  crossing,  south  end  of,  next  to  top  step; 
bronze  tablet  marked  "  1408  D.^'  (Originally  set  in  1897  and  marked 
"1415  S") 1,408.083 
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Feet. 

Allegany,  fmile  west  of;  top  of  rail  at  road  crossing 1,420.7 

Allegany,  0.4  mile  west  of;  top  of  rail  at  road  crossing 1, 415. 3 

Allegany,  top  of  rail  at  Erie  station  at 1,414.9 

Olean,  0.8  mile  west  of  Erie  station ;  90  feet  north  of  Erie  track  at  road 

crossing ;  top  of  spindle  of  hydrant 1, 417. 67 

Olean,  0.2  mile  west  of  Erie  station  f«  top  of  rail  at  crossing  of  Western 

New  York  and  Pennsylvania  Railway  and  Erie  Railroad 1, 429. 4 

Olean,  top  of  rail  at  Erie  station  at 1, 429. 5 

Olean,  0.3  mile  east  of  Erie  station  at ;  top  of  rail  at  road  crossing 1, 430. 8 

Olean,  city  hall  and  post-office  building  on  State  street  at;  northwest 
comer  of;  stone  next  under  water  tsible;  bronze  tablet  marked  ''1450 

D."    (Originally  set  in  1896  and  marked ''1457") 1,450.937 

Olean,  1  mile  east  of  Erie  station  at ;  top  of  rail  at  road  crossing 1, 445. 1 

Olean,  1}  miles  east  of;  top  of  rail  opposite  milepost  "  J.  C.  393— D.  66  "  . .  1, 449. 0 
Olean,  2|  miles  east  of;  top  of  rail  opposite  milepost  "  J.  C.  392~-D.  67 '' . .  1, 456. 7 
Olean,  3f  miles  east  of;  top  of  rail  opposite  milepost  "J.  C.  391— D.  68''  ..  1, 470. 2 

Hinsdale,  1. 1  miles  west  of;  top  of  outer  rail  at  road  crossing 1, 481. 0 

Hinsdale;  top  of  rail  at  Erie  station 1,492.6 

Hinsdale,  0.4  mile  eaat  of  Erie  station  at ;  top  of  rail  at  road  crossing 1, 482. 7 

Hinsdale^  1^  miles  east  of;  top  of  rail  at  road  crossing 1, 493. 8 

Hinsdale,  2  miles  east  of ;  top  of  rail  at  road  crossing 1,508.6 

Hinsdale,  2i  miles  east  of;  bridge  seat  of  small  girder  bridge,  9^  feet  north- 
west of  center  of  track ;  bronze  tablet  marked  "1508  D" 1,508.435 

Cnba,  2f  miles  west  of  Erie  station  west  of;  top  of  rail  opposite  milepost 

"J.C.385— D.  74" 1,518.8 

Cuba,  1^  miles  west  of;  top  of  rail  at  road  crossing 1,521.8 

Cnba,  1  mile  west  of;  top  of  outer  rail  of  cnrve  at  road  crossing 1, 525. 5 

Cuba;  top  of  north  rail  at  Erie  station 1,534.0 

Cuba,  i  mile  east  of  Erie  station  at ;  south  end  of  pier  of  stone  arch  bridge 
over  Union  street;  aluminum  tablet  marked  "1515  D."    (Originally  a 

bronze  tablet  set  in  1896  and  marked  "  1522 '') 1,515.936 

Cuba,  1.1  miles  east  of;  top  of  rail  center  of  bridge  crossing  over  highway  1,  .553. 8 

Cuba,  If  miles  oast  of;  top  of  rail  at  road  crossing 1,581.7 

Cnba,  2.6  miles  east  of;  top  of  rail  at  road  crossing 1, 611. 4 

Cuba,  3  miles  east  of;  top  of  rail  at  road  crossing 1, 631. 3 

Cuba, 4.7  miles  east  of;  top  of  north  rail,  main  track,  opposite  "Q  X'' 

tower.    Summit  of  grade 1,689.6 

Friendship,  3^  miles  west  of;  top  of  north  rail  at  road  crossing 1, 670. 3 

Friendship,  2|  miles  west  of;  top  of  rail  at  road  crossing 1, 645. 2 

Friendship,  If  miles  west  of;  top  of  rail  at  road  crossing 1,600. 8 

Friendship,  1.6  miles  west  of;  top  of  north  rail  at  road  crossing 1, 594. 6 

Friendship,  |  mile  west  of;  top  of  rail  at  road  crossing 1, 561. 5 

Friendship^  i  mile  west  of;  top  of  rail  at  road  crossing 1, 548. 2 

Friendship;  top  of  south  rail  at  Erie  station 1,531.2 

Friendship,  Union  School  building  at;  water  table  at  right  of  main 

entrance;  aluminum  tablet  marked  "  1520  D '' 1,520.152 

Friendship,  1.7  miles  east  of;  top  of  rail  center  of  bridge  over  highway . .  1, 461. 7 

Friendship,  2^  miles  east  of;  top  of  rail  at  road  crossing 1, 427. 5 

Friendship,  2.85  miles  east  of;  top  of  rail  at  road  crossing 1, 424. 3 

Belvidere,  1  mile  west  of;  top  of  rail  at  road  crossing 1,406.4 

Belvidere;  top  of  north  rail  at  Erie  station .-..  1,377.8 

Belvidere,  0. 4  mile  east  of;  top  of  north  rail  of  road  crossing 1, 365. 6 

Belvidere,  |  mile  east  of;  south  end  of  wing  wall  of  abutment  at  east  end 
of  railway  bridge  over  Van  Campen  Creek ;  28  feet  south  of  center  nf 
track;  bronze  tablet  marked  "  1351  D '' 1,351.392 
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Bel videre,  0.7  mile  east  of;  top  of  rail  at  road  crossiug 1 

Belmont,  i  mile  west  of;  top  of  rail  at  road  crossing 1 

Belmont,  0.3  mile  west  of;  top  of  rail  at  road  crossiug 1 

Belmont;  southpast  comer  of  Allegany  County  jail;  in  stone  foundation; 

aluminum  tablet  marked  "  1416  D  " 1 

Belmont;  top  of  south  rail  at  Erie  station 1 

Belmont,  Erie  station  at ;  575  feet  east  of;  top  of  north  rail  at  road  crossing.  1 

Belmont,  2  miles  east  of;  top  of  rail  at  road  crossing 1 

Belmont,  2.2  miles  east  of;  top  of  north  rail  at  road  crossing 1 

Scio,  2  miles  west  of;  top  of  north  rail  at  road  crossing 1 

Scio,  1|  miles  west  of;  top  of  north  rail  at  road  crossing 1 

Scio,  1  mile  west  of;  top  of  north  rail  at  road  crossing 1 

Scio  'f  top  of  south  rail  at  Erie  station 1 

Scio, 680  feet  east  of  Erie  station  at;  top  of  north  rail  at  road  crossing.. .  1 

Scio,  0.4  mile  east  of;  top  of  north  rail  at  road  crossing 1 

Wellsville ;  0.6  mile  west  of  Erie  station ;  top  of  north  rail  at  road  crossing.  1 

Wellsville ;  top  of  north  rail  at  east  end  of  Erie  station 1 

Wellsville,  Union  School  building  at;  northeast  corner  entrance;  in  foot- 
stone  of  arch  over  entrance ;  aluminum  tablet  marked  ^*  1519  D '' 1 

Wellsville,  1.8  miles  east  of;  top  of  rail  at  road  crossing 1 

Wellsville,  2  miles  east  of;  top  of  rail  at  road  crossing 1 

Wellsville,  4  miles  east  of;  top  of  north  rail  at  road  crossing 1 

Andover,  3  miles  west  of;  iron  girder,  railroad  bridge  No.  8,  stone  step  of; 

bronze  tablet  marked  "1573D" 1 

Andover,  2^  miles  west  of;  top  of  rail  at  road  crossing 1 

Andover ;  top  of  south  rail  at  main  track  opposite  Erie  station 1 

Andover,  0.2  mile  east  of;  toi)  of  north  rail  at  road  crossing 1 

Andover,  ^  mile  east  of;  top  of  north  rail  at  road  crossing 1 

Andover,  2  miles  east  of;  stone  foundation  at  southeast  corner  of  small 

railway  bridge;  bronze  tablet  marked  *•  1675  D" 1 

Andover,  3^  miles  east  of;  top  of  north  rail  at  road  crossing 1 

Andover,  4  miles  east  of;  top  of  north  rail  at  road  crossing 1 

Andover,  4|  miles  east  of;  top  of  south  rail  opposite  water  tank  at  Tip 

Top  Summit •. 1 

Alfred,  3  miles  west  of;  top  of  north  rail  at  road  crossing 1 

Alfred,  If  miles  west  of;  top  of  north  rail  at  road  crossing 1 

Alfred,  0.4  mile  west  of;  top  of  north  rail  at  east  end  of  bridge  No.  4  over 

road  and  creek 1 

Alfred ;  top  of  north  rail  opposite  Erie  station 1 

Alfred;  Erie  station;  water  table  under  front  office  window,  facing  track; 

aluminum  tablet  marked  "  1610  D" 1 

Alfred,  1.6  miles  east  of;  top  of  north  rail,  center  of  bridge  No.  2  over  high- 
way    1 

Almond ;  top  of  rail  opposite  center  of  Erie  station 1 

Almond;  950  feet  east  of  Erie  station;  bridge  foundation  at  northwest 
comer  of  small  railroad  bridge  over  highway;  aluminum  tablet  marked 

*'1383D" 1 

Hornellsville;  Erie  station  0.6  mile ;  top  of  rail  at  street  crossing 1 

Homellsvile ;  top  of  rail  opposite  center  of  Erie  station 1 

Hornellsville;  0.7  mile  east  of  Erie  station;  foundation  wall  at  northeast 

corner  of  iron  railroad  bridge;  aluminum  tablet  marked  **  1141  D'' 1 

Hornellsville,  2.9  miles  east  of;  top  of  north  rail  at  road  crossing 1 

Canisteo ;  top  of  south  rail  opposite  center  of  Erie  station 1 

Canisteo,  1^  miles  east  of;  top  of  north  rail  at  road  crossing 1 

Canisteo,  1^  miles  east  of;  top  of  north  rail  at  road  crossing 1 


Feet. 

355.7 

375.1 

381.2 

416. 915 

383.9 

385.5 

422.3 

424.0 

424.0 

430.5 

439.7 

453.3 

454.2 

455.9 

513.5 

518.7 

519. 663 

524.5 

528.2 

544.7 

573.358 

609.0 

649.4 

656.1 

663.3 

675. 256 

725.3 

757.0 

772.4 

766.9 

694.4 

627.0 

606.9 

610. 543 


525.6 

394.2 

382.066 

170.9 

152.0 

141.634 

133.8 

127.2 

124.7 

123.9 
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Feet. 
CaniBteo,  2.1  miles  east  of;  bridge  seat  of  iron  girder  bridge  No.  87,  north- 
east corner  of;  alaminam  tablet  marked  'M 113  D  '^ 1, 113. 253 

Adrian,  top  of  south  rail  at  center  of  Erie  station 1, 100. 9 

Adrian,  3.7  miles  east  of;  in  face  of  rock  cliff  on  east  side  of  Erie  Railroad 
and  highway,  400  feet  northeast  of  highway  bridge  across  Oanisteo  River, 

25  feet  from  east  rail;  bronze  tablet  marked '<  1080  D'' 1,080.353 

Adrian,  3i  miles  east  of;  top  of  north  rail  at  road  crossing 1, 072. 8 

Cameron,  2^  "taiileB  west  of;  top  of  north  rail  at  road  crossing 1, 056. 6 

Cameron,  f  mile  west  of;  top  of  sonth  rail  at  road  crossing 1, 055. 3 

Cameron,  top  of  north  rail  at  center  of  Erie  station 1, 047. 0 

Cameron,  180  feet  west  of  Erie  station  at ;  in  stone  foundation  of  railroad 

water  tank;  bronze  tablet  marked  "  1048  D " 1,048.091 

Cameron,  f  mile  east  of;  top  of  north  rail  at  road  crossing 1, 041. 2 

Cameron  Mills,  top  of  north  rail  opposite  center  of  Erie  station  at 1, 032. 5 

Cameron  Mills,  270  feet  east  of  Erie  station  at ;  top  of  north  rail  at  road 

crossing 1,082.5 

Rathbone,  2^  miles  west  of;  top  of  north  rail  at  road  crossing 1, 022. 1 

Rathbone, 2  miles  west  of;  top  of  rail  at  road  crossing 1,020.0 

Rathbone,  i  mile  west  of;  top  of  north  rail  at  road  crossing 1, 008. 0 

Rathbone,  general  merchandise  Htore  of  F.  G.  Martin  (building  owned  by 
O.  O  Whittemore),  foundation  stone  at  right  of  main  entrance ;  bronze 

tablet  marked  "1006  D" 1,006.228 

Rathbone,  top  of  south  rail  opposite  oen  ter  of  Erie  station 1, 007. 8 

Rathbone,  If  miles  east  of;  top  of  north  rail  at  road  crossing 992. 2 

Addison ;  top  of  north  rail  of  west-bound  track  opposite  center  of  Erie 

station 984.7 

Addison ;  0.4  mile  east  of  Erie  station  and  750  feet  northwest  of  tracks ; 
Union  School  building,  at  right  of  main  entrance  to;  aluminum  tablet 

marked  "1021  D" 1,021.748 

Addison ;  0.9  mile  east  of  Erie  station ;  top  of  north  rail  of  west- bound 

track  at  road  crossing 979.5 

Erwina,  1.9  miles  west  of;  top  of  north  rail  of  west-bound  track  at  road 

crossing 972.9 

Erwins  station ;  top  of  south  rail  of  east-bound  track  opposite  center  of.      964. 4 

Erwins ;  top  of  north  rail  of  west-bonnd  track  at  road  crossing 945. 4 

Painted  Post,  0.8  mile  west  of;  in  masonry  wall  of  open  culvert,  east  wall 
of  culvert  and  sonth  side  of  railroad  track;  bronze  tablet  marked 

"935  D" 935.4 

Painted  Post;  top  of  south  rail  of  east-bound  track  opposite  center  of 

Erie  station 937. 6 

Painted  Post,  0.6  mile  east  of;  top  of  north  rail  of  west-bound  track  at 

road  crossing 936.6 

Coming ;  top  of  rail  opposite  center  of  Erie  station 935. 5 

Coming;  city  hall  at  comer  of  Erie  avenue  and  Cedar  street;  foundation 

stone  under  water  table  at  right  of  Cedar  street  entrance 935. 969 

Coming,  If  miles  east  of;  top  of  north  rail  of  west- bound  track  at  road 

crossing 922.4 

East  Coming,  H  miles  west  of;  top  of  north  rail  at  road  crossing 915. 3 

East  Coming ;  top  of  south  rail  opposite  center  of  Erie  station  at 908. 5 

Big  Flats,  1^  miles  west  of;  in  bridge  seat  at  Erie  Railroad  bridge  No.  67  A, 

at  southwest  comer  of;  bronze  tablet  marked  "  899  D '' 900. 031 

Big  Flats,  0.6  mile  west  of;  top  of  north  rail  of  west-bound  track  in  cen- 
ter of  bridge  No.  66  over  highway 906.4 

Big  Flats;  top  of  south  rail  of  west-bound  track  opposite  center  of  Erie 
station 910.0 
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Big  Flats,  1  mile  east  of;  top  of  south  rail  of  west-bound  track  under  over- 
head road  crossing 916.9 

Big  Flats,  2.4  miles  east  of;  top  of  north  rail  of  west-bound  track  under 
overhead  road  crossing 925.8 

Horseheads,  f  mile  west  of;  top  of  north  rail  of  west-bound  track  at  road 
crossing 911.6 

Horseheads,  ^  mile  west  of;  top  of  north  rail  of  west- bound  track  at  road 
crossing 906.5 

Horseheads ;  top  of  north  rail  of  west- bound  track  opposite  center  of  Erie 
station 902.6 

Horseheads;  0.35  miles  southwest  of  Erie  station ;  on  pier  of  Lackawanna 
railroad  bridge  at  crossing  of  Northern  Central  Railway,  50  feet  south  ^ 

of  center  of  north-bound  track  of  Northern  Central  Railway ;  aluminum 
tablet  marked  "901  D" 901.839 

Horseheads;  Northern  Central  Railway  station ;  northeast  corner  of  stone 
doorsill  of  men's  waiting  room 899.341 

Horseheads;  1^  miles  cast  of  Erie  station ;  top  of  north  rail  of  west-bound 
track  at  road  crossing 890.4 

Horseheads,  2  miles  east  of;  top  of  south  rail  of  west-bound  track  at  road 
crossing 880.8 

Elmira,  2  miles  west  of;  top  of  south  rail  of  west- bound  track  at  road 
crossing 873.6 

Elmira;  Erie  station;  top  of  south  rail  of  east-bound  track  opposite  dis- 
tance board 856.5 

Elmira;  city  hall,  corner  of  Church  and  Lake  streets;  stone  pedestal  of 
lamp-post  at  left  of  Lake-street  entrance;  aluminum  tablet  marked 
"857  Albany" 857.860 

DELAWARE  AND  HrDSQN  CANAL  COMPANT  8  RAILBOAD  ■   ELMIRA  TO  BINQHAICTON. 

Elmira,  i  mile  east  of  Erie  station  at;  -f-  chisel  mark  on  head  of  iron  bolt 
set  in  stone  foundation  at  west  end  of  Erie  railroad  bridge  across  Che- 
mung River.    Bolt  in  between  tracks  and  nearest  east-bound  track 853. 828 

Wellsburg  station,  1  mile  west  of;  top  of  north  rail  of  west- bound  track 
at  road  crossing 826.0 

Wellsburg  station,  1,800  feet  west  of;  coping  stone  of  abutment  wall  at 
southeast  corner  of  bridge  No.  55 ;  aluminum  tablet  marked  ** 824  A'' . . .      822. 444 

Wellsburg  station,  top  of  south  rail  of  east-bound  track  opposite  cen- 
ter of 824.4 

W^ellsburg,  1  8  miles  east  of;  top  of  north  rail  of  west- bound  track  at 
road  crossing 815.9 

Chemung  station,  1  mile  west  of;  coping  stone  of  abutment  wall  at  north- 
east corner  of  bridge  No.  53  across  Chemung  River;  aluminum  tablet 
marked  "804  A" 802.319 

Chemung,  top  of  north  rail  of  west-bound  track  at  center  of  Erie  station.      810. 5 

Waverly,  3^  miles  west  of;  top  of  south  rail  of  west- bound  track  at  road 
crossing 809.2 

Waverly,  1.2  miles  west  of  Erie  station  at;  top  of  north  rail  of  east-bound 
track  at  center  of  bridge  crossing  over  roa<l 816. 8 

Waverly,  top  of  north  rail  of  west-bound  track  opposite  center  of  Erie 
station 829. 1 

Waverly,  city  hall  building  on  Broad  street;  stone  column  between  door- 
ways; aluminum  tablet  marked  '*840  A" 838.582 

Waverly,  1  mile  east  of  Erie  station ;  top  of  south  rail  ot  east-bound  track 
at  center  of  bridge  crossing  over  Lehigh  Valley  Railroad 818. 8 
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Waverly,  2|  miles  east  of  Erie  station  at;  top  of  north  rail  of  west-bound 

track  at  road  crossing 809.2 

Wayerly,  8  miles  east  of  Erie  station  at;  top  of  north  rail  of  west-bonnd 

track  at  crossing  over  highway 804. 9 

fiarton,  2.3  miles  west  of;  top  of  north  rail  of  west-boand  track  at  road 

crossing 792.4 

Barton,  1|  miles  west  of;  top  of  north  rail  of  west-boand  track  at  road 

crossing 792.0 

Barton ;  top  of  north  rail  of  west-boand  track  opposite  center  of  Erie  sta- 
tion        796.8 

Barton,  ^  mile  east  of  Erie  station  at ;  top  of  soath  rail  of  east-bonnd  track 

at  road  crossing 796.8 

Barton,  1.2  miles  east  of;  coping  stone  of  abutment  at  soatheast  corner  of 

bridge  No.  40;  alominom  tablet  marked  «  798  A" 796.768 

8mithboro;  top  of  soath  rail  of  west-boand  track  at  center  of  Erie  sta- 
tion       792.4 

Smithboro,  0.2  mile  east  of  Erie  station;  top  of  south  rail  of  west-bound 

track  at  road  crossing 792.2 

Smithboro,  2.1  miles  east  of;  top  of  north  rail  of  west-bound  track  at 

overhead  road  crossing 793.7 

Tioga  Center,  1.1  miles  west  of;  top  of  north  rail  of  west-bound  track  at 

road  crossing 793.6 

Tioga  Center;  top  of  south  rail  of  west- bound  track  at  center  of  Erie 

station 797.0 

Tioga,  2^  miles  east  of;  top  of  north  rail  of  west- bound  track  at  road 

crossing 807.8 

Owego,  2^  miles  west  of  Erie  station  at;  coping  stone  of  abutment  at 

southeast  comer  of  bridge  No.  37;  aluminum  tablet  marked  '<815  A''..      814.284 
Owego,  1^  miles  west  of  Erie  station  at ;  top  of  north  rail  of  west-bound 

track  at  road  crossing 812.0 

Owego,  700  feet  west  of  Erie  station  at;  top  of  north  rail  of  west-bound 

track  at  crossing  of  Ithaca  branch  of  Lackawanna  railway 815. 9 

Owego;  top  of  north  rail  of  west-bound  track  at  center  of  Erie  station..      816. 2 
Owego,  0.8  mile  east  of  Erie  station;  top  of  north  rail  of  west*bound 

track  at  road  crossing 813.6 

Owego,  2.4 miles  east  of  Erie  station  at;  top  of  south  rail  of  west-bound 

track  at  road  crossing 814.2 

Owego,  2f  miles  east  of  Erie  station  at;  coping  stone  at  northwest  corner 

of  bridge  No.  33;  aluminum  tablet  marked  "812  A'' 810.938 

Campyille,  3i  miles  west  of;  top  of  north  rail  of  west-bound  track  at  road 

crossing 816.4 

Campyille  station ;  top  of  north  rail  opposite  center  of 824. 2 

Campyille  station,  1  mile  east  of;  top  of  south  rail  of  west-bound  track 

at  road  crossing 827.8 

Union,  1.4  miles  east  of;  coping  stone  of  wing  wall  of  abutment  at  north- 
east comer  of  bridge  No.  31,  across  Nanticoke  Creek;  bronze  tablet 

marked  "825  A" 827.618 

Union  station,  top  of  south  rail  of  east-bound  track  at  center  of 834. 5 

Hooper  station,  If  miles  west  of;  top  of  north  rail  of  west-bound  track  at 

road  crossing 839.2 

Hooper  station,  1.2  miles  west  of;  top  of  north  rail  of  west-bound  track 

at  road  crossing 841.5 

Hooper  station,  top  of  south  rail  of  west-bound  track  at 833. 8 

Hooper  station,  ^  mile  east  of;  top  of  south  rail  of  west-bound  track 

under  oyerhead  farm  crossing 833.9 
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Hooper  statioiii  1  mile  east  of;  top  of  north  rail  of  west-boand  track  at 

road  crossing 839.2 

Lestershire^  1^  miles  west  of;  top  of  south  rail  of  west-bound  track  at 
center  of  bridge  No.  27,  over  highway 839. 3 

Lesfcershire,  1  mile  west  of;  top  of  south  rail  of  west-bound  track  at  cen- 
ter of  bridge  No.  26,  over  highway 840.5 

Lestershire,  top  of  south  rail  of  east-bound  track  at  Erie  station  at 847. 4 

Lestershire,  0.3  mile  east  of  Erie  station  at;  top  of  south  rail  of  east- 
bound  track  under  overhead  road  crossing 850. 0 

Binghamton  station,  1.6  miles  west  of;  top  of  south  rail  of  east-bound  track 
at  road  crossing 854.3 

Bingbaniton,  Broome  County  court-house,  west  end  of,  at  left  of  base- 
ment, entrance  from  Collier  street;  aluminum  tablet  marked  ''867  A"..      865. 327 

Binghamton  station  (Erie  and  Delaware  and  Hudson),  top  of  north  rail  of 
west-bound  track,  opposite  center  of 862. 8 

Binghamton  station,  1  mile  east  of  top  of  south  rail  at  crossing  of  Dela- 
ware and  Hudson  and  Syracuse,  Binghamton  and  New  York  railroads  . .      851. 9 

DBLAWARB  AND  HUDSON  CANAL  COMPANY'S  BAILBOAD:  BINGHAMTON  TO  8CHENBCTADT. 

Binghamton  station,  If  miles  east  of;  top  of  south  rail  at  road  crossing..      866.4 
Binghamton  station,  2^  miles  east  of;  top  of  south  rail  at  center  of  bridge 

No.  108,  over  highway 898.9 

Binghamton  station,  3.1  miles  east  of;  top  of  north  rail  at  road  crossing.      937. 3 
Port  Crane  station,  3^  miles  west  of;  900  feet  west  of  road  crossing;  par- 
apet wall  at  east  end  of  culvert  under  railway ;  bronze  tablet  marked 

"959  A" 957.800 

Port  Crane  station,  3  miles  west  of;  top  of  south  rail  at  road  crossing  .. .      976. 3 

Port  Crane  station,  f  mile  west  of;  top  of  south  rail  at  road  crossing 1, 040.  7 

Port  Crane  station,  top  of  north  rail  at 1,041. 1 

Sanitaria  Springs,  1.9  miles  west  of;  top  of  north  rail  at  road  crossing. ..  1, 041. 3 
Sanitaria  Springs  station,  1.3  miles  west  of;  top  of  north  rail  at  road 

crossing 1, 063. 3 

Sanitaria  Springs  station,  i  mile  west  of;  top  of  north  rail  at  road  crossing.  1, 098. 0 

Sanitaria  Springs  station,  top  of  north  rail  at 1, 116. 3 

Sanitaria  Springs  station,  ^  mile  east  of;*  coping  stone  of  abutment  at 
northeast  corner  of  bridge  No.  107  over  highway ;  bronze  tablet  marked 

"1126  A" 1,125.914 

Tunnel  station,  4^  miles  west  of;  top  of  north  rail  at  road  crossing : .  1, 173. 7 

Tunnel  station,  3i  miles  west  of;  top  of  south  rail  over  arch  culvert;  road 

passing  underneath 1,  232. 1 

Tunnel  station,  1^  miles  west  of;  top  of  north  rail  at  road  crossing 1, 330. 1 

l\innel  station,  ^.mile  west  of;  coping  stone  of  abutment  at  southeast 
comer  of  bridge  No.  104,  crossing  over  road;   bronze  tablet  marked 

"1384  A'' : 1,381.311 

Tunnel  station,  top  of  north  rail  at 1, 414. 5 

Tunnel  station,  0.4  mile  east  of;  top  of  rail  at  west  portal  of  tunnel 1, 434. 1 

Tunnel  station,  2.3  miles  east  of;  top  of  north  rail  at  road  crossing 1, 343. 3 

Harpersville  station,  2f-  miles  west  of;  top  of  north  rail  at  road  crossing.  1, 225. 2 
Harpersville  station,  0.9  mile  west  of;  top  of  south  rail  at  road  crossing.  1, 097. 7 
Harpersville  station,  1,250  feet  west  of;   coping  stone  of  abutment  at 
southwest  comer  of  iron  trestle  bridge  No.  97 ;  bronze  tablet  marked 

"1051  A" 1,048.367 

Harpersville  station,  top  of  north  rail  at 1,053.0 

Nineveh  station,  top  of  north  rail  at 1, 033. 0 

Afton  station,  2f  miles  west  of;  top  of  north  rail  at  road  crossing 983. 6 
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Afton  station,  top  of  north  rail  at 981. 3 

Afton  station^  1,050  feet  east  of;  coping  stone  of  abutment  at  northeast 
comer  of  iron  girder  bridge  No.  90^,  crossing  over  highway ;  bronze  tab- 
let marked '*  973  A" 972.123 

Afton,  0.85  mile  east  of;  top  of  north  rail  at  road  crossing 993. 9 

Bainbridge,  2  miles  west  of;  foundation  stone  at  northeast  corner  of  small 

cattle  pass  opening ;  bronze  tablet  marked  ''978  A'' ' 977. 026 

Bainbridge  station,  0.6  mile  west  of;  top  of  north  rail  at  road  crossing.. .      986. 7 

Bainbridge  station,  top  of  north  rail  at 1, 005. 5 

Bainbridge,  1  mile  east  of;  top  of  north  rail  at  road  crossing 991. 8 

Bainbridge,  If  miles  east  of;  top  of  north  rail  at  road  crossing 1, 007. 0 

Bainbridge,  2.2  miles  oast  of;  top  of  north  rail  at  road  crossing 1, 006. 6 

Bainbridge,  2f  miles  east  of;  coping  stone  of  bridge  abutment  at  south- 
east comer  of  bridge  No.  84 ;  brouze  tablet  marked  «  989  A" 989. 036 

Bainbridge,  3^  miles  east  of;  top  of  north  rail  at  road  crossing 993. 4 

Sidney,  Delaware  and  Hudson  station ;  i  mile  west  of;  top  of  rail  at 
crossing  of  Delaware  and  Hudson  and  New  York,  Ontario  and  Western 

railroads 990.3 

Sidney,  Delaware  and  Hudson  station ;  at  top  of  south  rail  at 992. 5 

Sidney,  1  mile  eaat  of;  top  of  south  rail  at  center  of  bridge  No.  82,  across 

Susquehanna  River 1, 002. 2 

Unadilla,  Delaware  and  Hudson  station  at;  f  mile  west  of;  top  of  south 

rail  at  road  crossing 1, 016. 4 

Unadilla,  Delaware  and  Hudson  station  at;  ^  mile  went  of;  top  of  north 

rail  at  road  crossing 1, 016. 3 

Unadilla,  Delaware  and  Hudson  station  at ;  top  of  south  rail 1, 024. 4 

Unadilla,  Union  school  buUding  at;  foundation  wall  at  left  of  main  en- 
trance to;  aluminum  tablet  marked  *' 1024  A" 1,022.700 

Wells  Bridge,  2i  miles  west  of;  top  of  south  rail  at  road  crossing 1, 036. 2 

Wells  Bridge,  0.8  mile  west  of;  top  of  south  rail  at  road  crossing 1, 047. 6 

Wells  Bridge,  0.3  mile  west  of;  top  of  south  rail  at  road  crossing 1, 053. 3 

Wells  Bridge,  Delaware  and  Hudson  station  at ;  about  300  feet  west  of; 
coping  stone  of  abutment  at  northeast  corner  of  highway  bridge  across 

Susquehanna  River ;  bronze  tablet  marked  ''  1047  A" 1, 045. 045 

Wells  Bridge,  Delaware  and  Hudson  station  at ;  top  of  south  rail 1, 048. 9 

Otego,  0.9  mile  west  of;  top  of  south  rail,  bridge  No.  69 1, 051. 5 

Otego,  Delaware  and  Hudson  station ;  top  of  rail  at 1, 063. 3 

Otego,  1  mile  east  of;  southeast  comer  of  culvert,  third  step  from  top; 

bronze  tablet  marked ''1051  A'' 1,049.546 

Otego,  1.6  miles  east  of;  top  of  south  rail  at  road  crossing 1, 057. 9 

Otego,  2  miles  east  of;  top  of  south  rail  at  road  crossing 1, 061. 3 

Otego,  2f  miles  east  of;  top  of  north  rail  at  center  of  bridge  No.  64,  across 

Susquehanna  River 1, 063. 09 

Oneonta,  4^  miles  west  of;  top  of  north  rail  at  road  crossing 1, 058. 6 

Oneonta,  3^  miles  west  of;  top  of  north  rail  at  road  crossing 1, 065. 6 

Oneonta,  3  miles  west  of;  top  of  north  rail  at  road  crossing 1, 067. 8 

Oneonta,  1.8  miles  west  of;  top  of  north  rail  at  road  crossing 1, 066. 4 

Oneonta,  Delaware  and  Hudson  station,  0.9  mile  west  of;  top  of  rail  at 

road  crossing 1,077.6 

Oneonta  State  Normal  School ;  in  face  of  west  pillar  at  main  entrance  of; 

aluminum  tablet  marked  "1232  A'' 1,231.325 

Oneonta,  Delaware  and  Hudson  station ;  top  of  north  rail  at 1, 083. 3 

Oneonta,  Delaware  and  Hudson  station ;  southwest  comer  of  doorsill  of 
door  into  waiting  room  and  dining  hall;  door  faces  track  and  is  east  of 
office  window 1,085.885 
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Colliors,  2f  miles  west  of;  top  of  north  rail  at  road  crossing 1, 122. 4 

CollierSi  top  of  rail  at  Delaware  and  Hudson  station  at 1, 118. 7 

Colliers,  700  feet  east  of;  bridge  No.  54,  across  Susquehanna  River;  north- 
east comer  of  coping  stone  of  east  abutment;  bronze  tablet  marked 

"1119  A" 1,117.921 

Cooperstown  Junction,  0.6  mile  west  of;  top  of  north  rail  at  road  crossing.  1, 119. 0 

Cooperstown  Junction,  top  of  north  rail  at 1,126.7 

Maryland,  1.9  miles  west  of;  southeast  comer  of  bridge  No.  51,  across 

Schenevus  Creek;  parapet  wall;  bronze  tablet  marked  "1170  A" 1, 169.287 

Maryland,  1|  miles  west  of;  top  of  north  rail  at  road  crossing 1, 171. 7 

Maryland,  Delaware  and  Hudson  station ;  top  of  north  rail  at 1, 212. 8 

Schenevus,  1.9  miles  west  of;  top  of  north  rail  at  road  crossing  (Chase- 

ville) 1,219.6 

Schenevus,  1.6  miles  west  of;  top  of  north  rail  at  road  crossing 1, 225. 0 

Schenevus,  Delaware  and  Hudson  station,  0.6  mile  west  of;  top  of  north 

rail  at  road  crossing 1,249.8 

Schenevus,  Delaware  and  Hudson  station ;  top  of  south  rail  at 1, 275. 7 

Schenevus,  Delaware  and  Hudson  station,  i  mile  east  of;  coping  stone  of 

abutment  at  southeast  comer  of  bridge  across  Schenevus  Creek;  bronze 

tablet  marked'*  1272  A" 1,270.837 

Schenevus,  2  miles  east  of;  top  of  north  rail  at  road  crossing 1, 307. 2 

Worcester,  1.9  miles  west  of;  top  of  north  rail  at  road  crossing 1, 318. 6 

Worcester,  Delaware  and  Hudson  station ;  80  feet  west  of  west  end  of; 

railroad  water  tank  foundation ;  third  course  of  stone  east  side  of  bank ; 

aluminum  tablet  marked  "1311  A" 1,309.620 

Worcester,  Delaware  and  Hudson  station  at ;  top  of  north  rail 1, 305. 9 

Worcester,  f  mile  east  of;  top  of  north  rail  at  road  crossing 1, 333. 3 

Worcester,  1.1  miles  east  of;  top  of  north  rail  at  road  crossing 1, 353. 8 

East  Worcester,  2^-  miles  west  of;  top  of  north  rail  at  road  crossing 1, 400. 6 

East  Worcester,  i  mile  west  of;  center  pier  of  railroad  bridge  or  large 

culvert;  capstone  at  north  end;  aluminum  tablet  marked  "1406  A''  ....  1, 404. 676 

East  Worcester,  Delaware  and  Hudson  station  at ;  top  of  north  rail 1, 434. 0 

East  Worcester,  0.8  mile  east  of;  top  of  north  rail  at  road  crossing 1, 446. 9 

East  Worcester,  2. 3  miles  east  of;  top  of  north  rail  at  summit  of  grade  ..  1, 503. 6 
Richmondville,  2.2  miles  west  of;  top  of  north  rail  at  road  crossing  (Car- 

roUville flag  station) 1,378.6 

Richmondville,  1.8  miles  west  of;  top  of  rail  in  center  of  bridge  No.  33 

over  highway 1,351.2 

Richmondville,  1  mile  west  of;  top  of  north  rail  at  road  crossing 1, 295. 4 

Richmondyille,  0.6  mile  west  of;  Delaware  and  Hudson  Railroad  bridge 

No.  31;  coping  stone  of  east  abutment  wall  at  northeast  comer  of 

bridge;  bronze  tablet  marked  "1224  A" 1,222.546 

Richmondville,  Delaware  and  Hudson  station  at;  top  of  south  rail 1, 185. 4 

Richmondville,  1^  miles  east  of;  top  of  north  rail  on  bridge  No.  31  over 

highway 1,079.0 

Cobleskill,  1.9  miles  west  of;  top  of  north  rail  at  road  crossing 984. 7 

Cobleskill,  li  miles  west  of;  top  of  north  rail  at  road  crossing 979. 7 

Cobleskill,  1  mile  west  of;  D  chisel  mark  on  south  end  of  culvert  at  west 

side  of  road  crossing.    (Temporary  B.  M.  set  by  Clark  Brown) 948. 722 

Cobleskill,  0.6  mile  west  of;  top  of  north  rail  of  road  crossing 935. 6 

Cobleskill  Union  School  building,  stone  foundation  at  northwest  comer 

of;  bronze  tablet  marked  "930  A" 929.101 

Cobleskill ;  Delaware  and  Hudson  station,  top  of  north  rail  at 908. 6 

Cobleskill,  0.9  mile  east  of;  top  of  north  rail  at  road  crossing 888. 8 
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Feet. 
Barnerville  CroasiDf,  O  chisel  mark  on  rock  50  feet  north  of  railroad  at 

(»et  by  Clark  Brown) 

Barnerville  Crossing,  top  of  north  rail  at 

Howes  Cave,  2^  miles  west  of;  top  of  north  rail  nnder  overhead  farm 
crossing 

Howes  Cave,  1^  miles  west  of;  top  of  north  rail  at  road  crossing 

Howes  Cave ;  Delaware  and  Hudson  station,  top  of  south  rail  at 

Howes  Cave,  i  mile  east  of;  top  of  north  rail  at  road  crossing 

Howes  Cave,  1.2  miles  east  of;  bridge  seat  at  northwest  comer  of  small 
bridge  or  open  culvert ;  bronze  tablet  marked  ''  731  A'' 

Central  Bridge,  ^  mile  west  of;  top  of  north  rail  at  road  crossing ' 

Central  Bridge;  Delaware  and  Hudson  station,  top  of  north  rail  opposite. 

Schoharie  Janction;  Delaware  and  Hudson  station,  top  of  north  rail 
opposite 

Schoharie  Junction,  1.2  miles  east  of;  top  of  north  rail  at  road  crossing  . . 

Schoharie  Junction,  1.3  miles  east  of;  top  of  north  rail  at  road  crossing . . 

Esperance,  0.9  mile  west  of;  top  of  north  rail  at  road  crossing 

Esperance;  Delaware  and  Hudson  station,  1,250  feet  west  of;  coping  stone  at 
ncirth  end  of  stone  culvert  under  Delaware  and  Hudson  Railroad ;  bronze 
tablet  marked* '753  A" 

Esperance ;  Delaware  and  Hudson  station,  top  of  north  rail  at 

Esperance,  1  mile  east  of;  top  of  north  rail  at  road  crossing 

Delanson,  Delaware  and  Hudson  station,  1.9  miles  west  of;  top  of  rail  at 
road  crossing 

Delanson;  Delaware  and  Hudson  station,  top  of  south  rail  at 

Delanson,  0. 6  mile  east  of;  top  of  rail  at  road  crossing 

Delanson,  1^  miles  east  of;  top  of  north  rail  at  private  road  crossing 

Duanesbnrg,  Delaware  and  Hudson  station,  1,000  feet  west  of;  north  end 
of  east  abutment;  bronze  tablet  marked  ''681  A'' 

Duanesbnrg;  Delaware  and  Hudson  station,  top  of  south  rail  opposite . .. 

Duanesbnrg,  0.6  mile  east  of;  top  of  south  rail  at  road  crossing 

Duanesbnrg,  If  miles  east  of;  top  of  south  rail  at  road  crossing 

Kelleys,  2  miles  west  of;  top  of  south  rail  at  road  crossing 

Kelleys  station,  base  of  rail  at 

Eelleys,  1  mile  east  of;  top  of  rail  at  private  road  crossing 

Kelleys,  1.6  miles  east  of;  top  of  rail  at  road  crossing 

Kelleys,  1}  miles  east  of;  coping  stone  at  east  abutment  of  cattle  and 
wagon  pass,  750  feet  east  of  highway ;  bronze  tablet  marked  "410  A"  . . 

South  Schenectady,  ^  mile  southwest  of;  top  of  rail  at  road  crossing 

South  Schenectady,  top  of  rail  at  road  crossing  0.2  mile  southwest  of 
station 349.3 

South  Schenectady,  top  of  rail  at  road  crossing  at  West  Shore  and  Dela- 
ware and  Hudson  railroads 348. 7 

Schenectady,  2i  miles  southwest  of;  top  of  north  rail  at  road  crossing  . ..      320. 0 

Schenectady;  Delaware  and  Hudson  station,  i  mile  south  of;  top  of  rail 
under  center  of  bridge,  New  York  Central  crossing  over  Delaware  and 
Hudson  Railroad 225.8 

Schenectady,  New  York  Central  and  Hudson  River  Railroad  bridge  over 
Erie  Canal ;  northeast  comer  of  coping  stone  of  abutment  wall ;  bronze 
tablet  marked  "242  A" 240.768 

EBIE  CANi.L,  BCHUnECTADT  TO  COHOB8. 

Schenectady,  4  miles  east  of;  Rexford  feeder  bridge,  Erie  Canal;  on 
coping  1^  feet  from  south  corner  of  west  abutment >...      216. 825 
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Feet 
Rexford,  3^  miles  east  of;   coping  stone  on  south  comer  of  east  wall  of 

west  Lock  No.  20 207.89 

Rexfordj  3i  miles  east  of;  top  of  screw  bolt  fastening  down  collar  of 
southwest  gate  of  west  Lock  No. 20 207.98 

Rexford,  6^  miles  east  of;  top  of  projection  of  stone  on  second  course  of 
masonry  at  oast  corner  of  south  abutment  of  second  canal  bridge  below 
Lock  No.  19 190.46 

Cohoes,  3i  miles  west  of;  lower  Mohawk  Aqueduct^  east  end  of;  south- 
west comer  of  parapet  wall  marked  0  with  chisel 194. 19 

Cohoes,  on  top  of  wall  west  side  of  mill  race  between  locks  15  and  16,  6 
inches  from  northeast  comer  of  small  brick  building  between  mill  race 
and  towpath,  marked  +  with  chisel 159.01 

Cohoes,  Lock  No.  15 ;  cross  cut  on  second  foot  iron  (clamp)  on  east  wall, 
south  end  of  west  lock;  United  States  Engineer  Corps  bench  mark 159.501 

CohoeS;  Lock  No.  15;  top  of  point  of  coping,  southwest  corner  of  east 
wall  of  west  lock 159.42 

CHAUTAUQUA  COUNTY. 

WESTFIELD;  DUNKIRK,  CHERRY  CREEK,  AND  SILVER  CREEK   QUADRANGLES. 

The  elevations  published  in  the  following  lists  are  based  on  the 
United  States  Engineer  Corps  bench  mark,  top  of  water  table  of  Nelson 
Blocky  the  elevation  of  which  is  accepted  as  588.235  feet.  This  is  de- 
rived  from  the  adjusted  precise  levels  of  this  Survey  as  brought  from 
the  gristmill  bench  mark  at  Albany.  It  differs  from  the  elevations  of 
the  United  States  Engineer  Corps,  as  reduced  to  the  same  datum  and 
brought  via  Oswego  and  the  Great  Lakes,  by  0.43  foot,  the  elevation 
of  the  same  bench  mark  as  derived  from  the  adjusted  levels  of  the 
United  States  Engineer  Corps  being  587.805  feet  above  mean  sea  level. 

The  leveling  was  done  under  the  direction  of  Mr.  Frank  Sutton^ 
topographer,  by  Mr.  E.  L.  Faison,  levelman. 

All  bench  marks  dex>endent  on  this  datum  are  marked  with  the  letter 
<^  D  "  in  addition  to  the  figures  of  elevation,  thus  referring  them  to 
Dunkirk  as  a  datum. 

DUMKIBK  TO  FBBDONIA,   ALOMO  DUNKIRK,  ALLBGHBMT  VALLBY  AND  PmSBUBOH  RAILROAD. 

Feet. 
Dunkirk ;  top  of  water  table,  extreme  northwest  corner  of  Nelson  Block, 

on  Center  street 588. 23 

Dunkirk ;  Elk  street  crossing  of  Lake  Shore  Railroad ;  top  of  rail 594. 0 

Dunkirk,  1^  miles  southeast  of ;  extreme  northwest  comer  of  stone  culvert 

No.  2,  Dunkirk,  Allegheny  Valley  and  Pittsburgh  Railroad,  about  200 

feet  north  of  crossing 641.78 

Dunkirk,  2  miles  south  of;  extreme  northwest  corner  of  culvert  No.  3, 

Dunkirk,  Allegheny  Valley  and  Pittsburgh  Railroad 663. 74 

Fredonia;  top  of  rail  opposite  ticket-office  window,  Dunkirk,  Allegheny 

Valley  and  Pittsburgh  Railroad 767.2 

rBBDONIA  TO  WESTFIBLD,  VIA   LAONA,  LILLTDALB,  CASBADAQA,    STOCKTON,  AND  MATVILLB. 

Fredonia ;  mark  on  north  abutment,  west  side,  at  trestle  over  Porter  street, 
Dunki  rk,  Allegheny  Valley  and  Pittsburgh  Railroad 766. 53 

Laona;  in  top  stone  north  abutment,  west  side  of  iron-deck  bridge  over 
Canada  way  Creek,  Dunkirk,  Allegheny  Valley  and  Pittsburgh  Railroad; 
copper  plate  marked  ''817  D" 817.295 
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Feet. 
Laona;  top  point  of  rock  (in  place)  25  feet  west  of  center  of  Dunkirk, 

Allegheny  Valley  and  Pittsburgh  Railroad  and  80  feet  north  of  culvert 

No.  19 926.40 

Laona;  iron  pin  in  small  wooden  trestle  No.  52,  in  south  end,  west  side, 
in  top  of  woodwork  9  feet  above  water  level,  Dunkirk,  Allegheny  Valley 
and  Pittsburgh  Railroad 1,168.96 

Lillydale,  1^  miles  north  of;  bench  mark  marked  D,  southwest  corner  of 
abutment,  south  end  Skidmore  viaduct 1,294.97 

Lillydale ;  water  surface  of  Lake  Cassadaga,  May  4,  1898 1, 805. 9 

Lillydale,  top  of  rail  opposite  station  at;  Dunkirk,  Allegheny  Valley  and 
Pittsburgh  Railroad 1,312.31 

Cassadaga ;  root  of  maple  tree  45  feet  east  of  center  of  track  at  Stockton 
road  crossing ;  bench  mark  cut  on  root  on  west  side  of  tree 1, 314. 07 

Cassadaga,  li  miles  west  of;  top  of  stone  in  place  12  feet  south  of  center 
of  road ;  300  feet  east  of  center  of  woods ;  marked  D 1, 611. 33 

Stockton;  top  of  stone  in  place;  30  feet  west  of  comer  of  hotel  at  May- 
ville  street,  8  feet  above  ground;  marked  D 1, 323. 19 

Stockton,  1.1  miles  southwest  of;  top  of  stone  in  place  20  feet  south  of 
center  of  road,  1^  feet  above  surface  of  ground,  halfway  uphill 1, 451. 55 

Stockton,  1|  miles  southwest  of;  bench  mark  cut  on  root  of  tree  on  south 
side  of  road,  90  feet  east  of  road  crossing  at  Qoodrich's  schoolhouse 1, 595. 28 

Stockton ;  500  feet  west  of  Chrisses'  Hotel,  4  feet  above  ground  east  side  of 
blacksmith  shop  on  Mayville  street;  copper  plate  cemented  in  stone 
foundation  of  shop  marked  "1816  D" 1,816.890 

Stockton,  8.8  miles  southwest  of;  top  of  stone  in  place  10  feet  south  of 
Mayville  road  and  east  of  Dewittville  road;  25  feet  above  surface  of 
ground;  branch  road  to  Dewittville 1,557.39 

Stockton,  4,1  miles  southwest  of;  top  of  stone  in  place  on  summit  of  Beach 
Hill  at  road  crossing  (southwest  comer) ;  5  feet  from  center  of  road;  0.5 
foot  above  surface  of  ground 1,650.06 

Stockton,  4.4  miles  southwest  of;  top  of  stone  in  place  12  feet  north  of 
center  of  road;  1.5  feet  above  surface  of  ground;  about  250  yards  east 
of  frame  house  north  side  of  road 1, 540. 72 

Hartfield;  top  of  stone  in  place  at  southeast  corner  of  white  house  at  fork 
of  Jamestown,  St.  Clairville,  and  Stockton  roads 1, 831. 60 

Mayville;  top  of  clear  post  at  junction  of  Jamestown  and  Lake  Erie  Rail- 
way north  of  Mayville  highway  and  west  of  railroad 1,  326. 09 

Mayville ;  in  top  stone  east  abutment  north  end  highway  bridge  over  Black 
Brook;  east  side  of  town  and  west  side  of  cemetery;  copper  plate 
marked  "  1324  D '' 1,324.234 

Mayville;  top  of  bottom  step  of  front  of  court-house;  marked  D 1, 461. 86 

Mayville;  about  2  miles  north  of  junction;  iron  pin  northeast  comer 
wooden  trestle  over  small  stream  running  northwest  600  feet  south  of 
road  crossing  at  milepoRt  62 1,338.97 

Mayville,  2.2  miles  north  of;  iron  pin  northeast  comer  (top  of  stringer)  of 
trestle  No.  46,  over  stream  running  northeast 1,  808. 04 

Mayville,  2.9  miles  north  of;  rail  at  crossing  of  water  tank 1, 273. 2 

Chautauqua  Lake ;  water  surface,  May  12,  1898 1, 307. 9 

Prospect,  i  mile  west  of;  southeast  corner  of  wooden  trestle  over  small 
stream  running  northwest 1, 249. 09 

Prospect,  foundation  of  Western  New  York  and  Pennsylvania  Railway 
station  office  at ;  copper  plate  in  northeast  corner  marked  ''  1213  D'' 1, 218. 552 

Prospect,  I  mile  west  of;  mark  D  on  stone  in  place  20  feet  south  of  cen- 
ter of  road,  200  feet  west  of  large  white  house  standing  100  feet  north 
of  road 1,077.70 
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Feet. 
West Aeld;  2^  miles  east  of;  crossroads ;  top  of  large  flat  stone  over  chain 

running  northwest 847.88 

Westfleld,  1^  miles  east  of;  crossroads  ranning  east  and  west  and  north 

and  soath;  marked  X  on  top  of  flat  stone  northwest  corner  of  culvert.  757. 57 
Westfield;  in  masonry  of  foundation  of  public-school  building,  northwest 

comer,  2^  feet  above  ground ;  copper  plate  marked  "  748  D'' 748. 27 

WBSTFIBLD  TO  FRBDOmA.  VIA  BBOCKTON. 

West  Portland;  mark  X  on  northeast  comer  of  second  stone  step  of  red 
brick  church 774.12 

Westfield,  top  of  fifth  milestone  from;  20  feet  north  of  center  of  road; 
north  and  south  road  crosses 772.56 

Portland;  top  of  milestone  marked  ''Buffalo,  52;  Westfield,  6;''  west  end 
of  town,  north  side  of  road 763.91 

Portland ;  top  of  round  stone  on  northwest  comer  of  street  opposite  black- 
smith's shop;  about  300  feet  east  of  post-office ;  1^  feet  above  ground; 
sign  above  stone  reads  **  Buffalo  51  miles  " 760. 89 

Brockton ;  rail  at  crossing  of  Western  New  York  and  Pennsylvania  Railway .      744. 5 

Brockton;  top  of  low  masonry  wall,  southeast  comer  of  yard  of  Baptist 
Church ;  35  feet  north  of  center  of  road,  marked  X 737. 37 

Brockton,  1  mile  north  of;  copper  bolt  in  south  side  of  center  pier  of  double 
arch  (stone)  of  Lake  Shore  Railroad  over  Slippery  Rook  Creek ;  ^  mile 
east  of  station,  marked"667D" 667.887 

Brockton,  1  mile  east  of;  top  of  milestone  reading  "  Buffalo,  49;  Westfield, 
9;"  north  side  of  road 739.33 

Brockton,  2  miles  east  of;  top  of  milestone  reading  "Buffalo,  48;  West- 
field,  10;"  north  side  of  road,  in  hollow ' 735.44 

Fredonia,  2  miles  west  of;  southeast  corner  of  step  (wooden)  of  small 
white  schoolhouse,  75  feet  north  of  road  and  opposite  cenietery 760. 06 

Fredonia;  top  of  south  stone  step  to  south  entrance  clothing  store  in 
Columbia  Hotel 727.89 

OASSADAOA  TO  CHSBBT  CREEK. 

Cassadaga;  bench  mark  cut  on  root  of  west  side  of  maple  tree,  45  feet  east 
of  center  of  Dunkirk,  Allegheny  Yalley  and  Pittsburgh  Railroad  track 
at  Stockton  highway  crossing 1, 314. 07 

Cassadaga;  bench  mark  cut  on  root  of  large  cherry  tree,  35  feet  southeast 
of  white  schoolhouse  bearing  sign  '^Charlotte  School  District,  No.  1,"  at 
fork  of  roads ;  on  north  side  of  tree,  20  feet  west  of  center  of  road 1, 358. 79 

Charlotte  Center;  top  of  iron  bolt  in  northeast  corner  of  iron  bridge  over 
creek  running  south  through  town,  300  feet  east  of  post-office 1, 535. 24 

Charlotte  Center;  highest  point  of  sa wed-off  stump  15  feet  north  of  road, 
halfway  up  long  hill  sloping  west 1,640.75 

Charlotte  Center ;  copper  bolt  in  stone  in  place  12  feet  north  of  road ;  6 
inches  above  surface  of  ground ;  opposite  farm  line  640  feet  east  of  road 
tnming  off  south,  marked  "1915  D" 1,915.256 

Charlotte  Center ;  nail  in  east  end  of  step  to  white  schoolhouse,  75  feet 
north  of  fork  of  roads  on  summit  of  hill 2, 097. 63 

Cherry  Creek ;  corner  of  water  table  at  southeast  corner  of  brick  block  on 
Main  street ;  2  feet  above  ground 1, 305. 83 

Cherry.Creek ;  copper  bolt  iu  north  abutment  west  side  of  iron  bridge  over 
Cherry  Creek,  running  east  on  Main  street,  marked  "  1309  D'' 1, 309. 88 

Cherry  Creek ;  top  (mark  X)  of  northwest  comer  of  abutment  of  plat-e 
girder  over  Cherry  Creek,  on  Erie  Railroad,  about  400  feet  south  of  station  1, 293. 14 
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CbBRBT  CaXKK   TO  LAOHA,  VIA  HAMLET. 

Feet. 

Cherry  Greek,  3  miles  north  of ;  top  of  milepost  45-24 1,294.49 

Cherry  Creek,  4  miles  north  of;  top  of  milepost  44-25 1, 296. 16 

Pine  VaUey,  1  mile  west  of;  nail  in  root  of  large  willow  tree,  900  feet 
south  of  red  bridge  of  creek  running  east ;  12  feet  east  of  center  of  road 
and  at  bend  of  road 1,299.81 

Pine  Valley  (or  South  Dayton);  iron  spike  in  post  25  feet  west  of  track; 
opposite  track  and  Valley  Hotel ;  3  inches  above  ground 1, 298. 99 

Balcom's  post-office,  top  of  northeast  comer  of  porch  of;  1.5  feet  above 
ground ;  50  fnet  northwest  of  road  crossing  north  and  south  and  east 
and  west 1,318.85 

Hamlet;  top  of  stone  in  place  35  feet  north  of  road;  250  feet  east  of  small 
deserted  house  on  south  side  of  road ;  west  side  of  town ;  900  feet  east 
of  cemetery 1,377.65 

Hamlet,  1^  miles  west  of;  top  of  large  stone  in  place  35  feet  north  of  road ; 
400  feet  east  of  white  house  on  north  side  of  road 1,420.48 

Arkwright  summit ;  bench  mark  on  root  of  beech  tree  20  feet  north  of 
center  of  road ;  5  feet  below  road  surface ;  300  feet  east  of  white  school- 
house 1,388.19 

Arkwright  Center,  0.9  mile  east  of;  copper  bolt  in  large  stone  in  place  on 
north  side  of  road ;  15  feet  north  of  center  of  road ;  2  feet  above  ground; 
opposite  frame  house  on  north  side  of  road,  marked  ''  1570  D '' 1, 570. 375 

Arkwright  Center;  top  of  stump  at  fork  of  roads  150  feet  south  of  second 
fork;  20  feet  west  of  road  center;  2.5  feet  above  surface  of  ground 4, 635. 13 

Arkwright  Center,  1  mile  west  of;  top  of  stone  in  place  200  feet  west  of 
yellow  house  standing  on  small  rise  100  feet  south  of  road;  20  feet  north 
of  center  of  road  and  4  feet  above  it  on  bank 1,415.85 

Arkwright  Center,  li  miles  west  of;  top  of  stone  in  place  90  feet  west  of 
crossroads,  20  feet  north  of  center  of  road ;  near  cemetery ;  2  miles  east 
of  Laona 1,282.55 

OATTABAUGUS  AND  ALLEGANY  COUNTIES. 

SALAMANCA  AND  OLBAN  QUADRANGLES. 

The  elevations  published  in  the  following  list  were  determined  in  the 
field  season  of  1897,  and  are  based  on  a  bronze  tablet  set  in  brick  school- 
house  No.  4,  on  Maple  street,  Salamanca,  and  marked  '<D  1390."  The 
elevation  of  this  bench  mark  was  originally  accepted  as  1,396.130  feet 
above  mean  sea  level  as  based  on  the  railway  datum  accepted  for  level- 
ing about  Olean'during  the  field  season  of  1896.  During  the  spring  of 
1898  a  line  of  precise  levels  was  carried  from  United  States  Engineer's 
bench  mark  in  Dunkirk  to  this  bench  mark,  and  as  a  result  its  adjusted 
elevation  is  now  accepted  as  being  1,390.630  feet  above  mean  sea  level. 

The  elevations  for  the  Salamanca  quadrangle  are  here  published  as 
finally  accepted  by  adjustment  to  this  precise-level  line.  The  bench 
marks  set  in  the  field,  however,  in  the  season  of  1897  were  incorrectly 
marked  with  figures  of  elevation,  which  are  6  feet  higher  than  their  ele- 
vations as  now  accepted  and  here  published. 

For  similar  reasons  the  bench  marks  set  in  1896  in  the  Glean  quad- 
rangle were  marked  with  figures  of  elevation  8  feet  higher  than  their 
accepted  elevations,  the  additional  2  feet  coming  from  the  reailjustment 
of  the  railroad  levels  made  in  the  fall  of  1896.    The  elevations  published 


314  APPENDIX   TO    director's   REPORT. 

in  the  Appendix  to  the  Eighteenth  Annual  Eeport,  Part  I,  following 
page  277,  were  corrected  by  the  2  feet  mentioned,  but  have  still  to  be 
corrected  by  the  amount  now  required  to  reduce  them  to  the  precise- 
level  line.  Accordingly,  the  elevation  now  accepted  for  the  datum  ti^b- 
let  in  the  city  building  in  Glean  is  1,450.937  feet  above  mean  sea  level, 
and  all  elevations  published  in  that  report  are  to  have  the  amount  6.521 
feet  subtracted  from  them  to  reduce  them  to  the  mean  sea  datum  now 
accepted.  The  leveling  done  during  the  season  of  1897  in  the  Sala- 
manca quadrangle  was  executed  under  the  general  direction  of  Mr. 
J.  n.  Jennings,  topographer,  by  Mr.  E.  L.  McNair,  levelman.  All 
bench  marks  left  in  the  course  of  this  work  are  marked  with  the  letter 
^^S"  in  addition  to  figures  of  elevation,  and  are  thus  distinguishable 
from  those  left  in  connection  with  the  Olean  leveling,  which  were 
marked  with  no  datum  letter,  and  from  the  precise-level  line  just  run, 
the  bench  marks  of  which*  are  marked  with  the  datum  letter  "D.'^ 

OLBAN  VII.  ALLBOANY  AND  VANDAUA  TO  CARROLLTON. 

Feet. 

Olean,  public  school  No.  2  (brick  structure)  on  south  side  of  State  street; 
chiseled  square  on  northwest  comer  of  stone  step  at  entrance 1, 424. 64 

Olean  City  Building,  2.16  miles  northwest  of;  chiseled  square  on  south 
end  of  stone  culvert,  east  side,  over  small  stream 1, 414. 40 

St.  Bonaventure  College,  i  mile  west  of;  chiseled  square  on  bowlder  at 
southwest  corner  of  intersection  of  roads 1, 423.66 

Allegany,  iron  bridge  over  Fivemile  Creek;  chiseled  square  on  foundation 
abutment 1,400.60 

Allegany,  2^  miles  west  of;  chiseled  square  on  north  end  of  small  stoue  cul- 
vert under  highway 1, 406. 76 

Vandalia  station,  iron  highway  bridge  near;  chiseled  square  on  stone 
abutment  at  southeast  corner 1, 402. 01 

Vandalia,  l.I  miles  west  of;  chiseled  square  on  small  bowlder  at  north 
side  of  plank  bridge  about  5  feet  west  of  watering  trough  and  30  feet 
south  of  spring 1,431.76 

Vandalia,  2.7  miles  west  of;  chiseled  square  on  large  flat  slab  in  slanting 
position  on  north  side  of  road  between  telephone  poles  Nos.  6442  and 
6443 1,427.83 

Vandalia,  3.5  miles  west  of;  chiseled  square  on  large  bowlder  north  side 
of  road  about  125  feet  west  of  road  south  to  Limestone  and  Bradford. . .  1, 402. 17 

SOUTH  VANDALIA  SOUTHWARD  THROUGH  CmPMUNK  OIL.  FIELDS. 

South  Vandalia  station,  ^  mile  south  of;  chiseled  square  on  large  flat  stone 
in  front  yard  of  white  farmhouse  west  side  of  road 1, 404. 80 

South  Vandalia  station,  2.7  miles  south  of;  chiseled  square  on  bowlder  in 
ditch  on  west  side  of  road  nearly  opposite  schoolhouse 1, 446. 36 

South  Vandalia  station,  3  miles  south  of;  copper  bolt  in  bowlder  2  feet 
outside  fence  on  west  side  road  55  feet  south  of  road  east  and  140  feet 
north  of  M.  Kelly's  white  house  on  west  side  of  road ;  bolt  is  marked 
"1629  Ft.  S." 1,523.294 

Knapps  Creek,  top  of  rail  in  front  of  electric  railroad  station 2, 341. 3 

CARROLLTON  VIA  LIMBSTONB  TO  NVW  TORK  AM)  PRNNSTLVANIA  STATE  LINE. 

Carrollton,  f  mile  east  of;  chiseled  square  on  large  bowlder  west  side  of 
road  about  25  feet  firom  northwest  corner  of  iron  bridge  over  slough 1, 387. 18 

Carrollton,  2  miles  south  of;  iron  highway  bridge  crossing  Allegheny  River, 
chiseled  square  on  bridge  abutment  about  8  feet  from  southeast  corner.  1, 396. 38 
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Feet. 
Allegheny  River  iron  highway  bridge,  0.83  mile  south  of,  aod  4  miles  north 

of  Limestone ;  eopper  bolt  in  large  bowlder  nearly  buried  in  ground  on 

west  side  of  road  between  it  and  ditch,  pole  bars  entering  pasture  fields 

on  each  side  of  road;  bolt  marked  "UIO  Ft.  S." 1,404.868 

Limestone,. 3  miles  north  of  and  75  feet  west  of  road  going  up  Rice  Creek; 
chiseled  square  on  bowlder  in  field  east  side  of  road 1, 399. 51 

Limestone,  2  miles  north  of;  chiseled  square  on  large  bowlder,  east  side  of 
road  about  4  feet  ft^m  wagon  track  between  telephone  poles  6188  and 
6189 1,421.83 

Limestone,  0.6  mile  west  of  chiseled  square  on  small  bowlder,  4  feet  from 
fence  comer,  northwest  comer  of  intersection  of  roads 1, 399. 25 

Limestone,  1.7  miles  southwest  of;  nail  in  root  of  maple  tree  east  of  road 
between  telephone  poles  6077  and  6078 1,426.48 

Limestone,  2.3  miles  southwest  of;  chiseled  square  on  top  of  State  line 
monument  en  west  side  of  road  near  oil  derrick,  opposite  telephone  pole 
6050 1,449.98 

Limestone,  2.8  miles  southwest  of;  nail  in  small  projecting  root  of  large 
elm  tree,  45  feet  north  of  northwest  comer  of  large  iron  bridge  over   . 
stream  Just  inside  Pennsylvania  State  line 1, 407. 53 

Limestone,  2  miles  south  of;  chiseled  square  on  stone  abutment  9  feet 
from  southwest  corner  of  iron  bridge  over  stream  just  inside  Pennsyl- 
vania State  line 1,412.62 

Limestone,  2  miles  south  of,  at  iron  bridge  described  in  last-named  bench 
mark ;  chiseled  square  on  stone  abutment  12  feet  from  southeast  comer 
ofbridge 1,411.85 

SALAMANCA  TO  BSD  HOU8S. 

Salamanca,  opposite  First  National  Bank;  chiseled  square  on  comer  of 
curbstone  1  foot  from  telephone  pole 1, 382. 38 

Salamanca,  Maple  street ;  brick  schoolhouse  No.  4 ;  bronze  tablet,  in  water 
table  at  west  side  of  front  entrance,  marked  ''  1396  Ft.  S " 1, 390. 630 

West  Salamanca,  near  iron  highway  bridge  across  Allegheny  River; 
chiseled  square  on  stone  horse  block  on  west  side  of  road  in  front  of 
square  white  house 1,  .375. 32 

Salamanca,  2.5  miles  west  of;  chiseled  square  on  highest  point  of  irregu- 
larly shaped  bowlder  just  opposite  small  wood-colored  house  south  of 
toad 1,372.39 

Salamanca,  3.5  miles  west  of;  wire  nail  in  root  of  elm  tree  west  of  road, 
opposite  church  on  east  side  of  road 1, 365. 54 

Red  House,  3.5  miles  north  of;  tack  in  root  of  maple  tree  on  west  side  of 
road,  15  feet  south  of  another  maple  and  75  feet  north  of  small  wooden 
bridge 1,362.33 

Red  House,  2.6  miles  north  of;  chiseled  square  on  small  flat  rock  beside 
gatepost  in  front  of  small  white  house  on  east  side  of  road  occupied  by 
Indian  family.     River  bank  close  to  west  side  of  road 1, 352. 07 

Red  House,  large  iron  highway  bridge  across  Allegheny  River,  chiseled 
square  on  lower  step  of  bridge  abutment  at  northeast  corner 1, 342. 05 

Red  House,  Western  New  York  and  Pennsylvania  Railway,  top  of  rail 
opposite  station 1, 345. 0 

Red  House, 5.9  miles  southeast  of,  on  road  to  Halls;  bolt  southwest  corner 
of  iron  bridge  over  Red  House  Creek 1, 560. 0 

KILLBUCK  TO  GRBAT  VALLBT. 

Killbuck,  0.93  mile  north  of;  chiseled  square  on  small  flat  stone  in  center 
of  gateway  in  front  of  weather-stained  house  on  east  side  of  road  at 
forks  of  road 1,396.76 
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FMt. 

Killbncky  2  miles  north  of;  chiseled  square  in  front  of  large  flat  stone 
doorstep  in  front  of  front  door  of  one  and  one-half  story  hoase  on  north 
side  of  road  and  aboat  200  feet  north  of  iron  bridge  over  Great  Valley 
Creek 1,423.15 

Killbucky  3.15  miles  north  of;  chiseled  square  on  stone  abutment  at  south- 
east comer  of  iron  bridge  across  Great  Valley  Creek 1, 430. 20 

Killbnck,  3.9  miles  north  of;  copper  bolt  in  stone  abutment  at  southwest 
comer  of  iron  bridge  across  Wrights  Creek  about  i  mile  above  its  junc- 
tion with  Great  Valley  Creek ;  bolt  is  marked  "  1456  Ft.  S  " 1, 451. 078 

Great  Valley,  iron  bridge  across  Great  Valley  Creek ;  bridge  abutment  at 
northeast  comer 1, 468. 64 

Great  Valley,  1.7  miles  north  of  and  3  miles  south  of  Ellicottville ;  chiseled 
square  on  foundation  stone  under  post  14  feet  south  of  northeast  comer 
of  C.  B.  Potter's  bam ;  a  road  crosses  Buffalo,  Rochester  and  Pittsburgh 
Railway  and  creek  between  barn  and  house :..  1,515.51 

URBAT  VALLEY  TO  HTTIfPHBBT. 

Great  Valley,  1.3  miles  south  of;  chiseled  square  on  stone  horse  block  north 
of  road  in  ftt)nt  of  yellow  house 1,518.49 

Great  VaUey,  2.52  miles  southeast  of;  chiseled  square  on  stone  abutment 
northwest  comer  of  iron  bridge  across  Wrights  Creek,  near  a  white 
church 1,512.76 

Humphrey,  2.7  miles  west  of;  chiseled  square  on  north  end  of  stone 
masonry  around  end  of  sewer-pipe  culvert  under  highway 1, 527. 85 

Humphrey,  1.7  miles  west  of;  chiseled  square  on  stone  abutment  4  feet 
from  southeast  comer  of  iron  bridge  across  Wrights  Creek 1, 548. 13 

Humphrey,  1  mile  west  of;  chiseled  square  on  bowlder  at  southeast  comer 
of  small  wooden  bridge  on  north  and  south  road  about  75  feet  south  of 
the  road  running  east  and  west  to  Humphrey 1,575.84 

Humphrey,  W.  J.  Sherman's  hotel ;  copper  bolt  in  stone  doorstep  in  front 
of  porch,  west  side,  marked  "1626  Ft.  8" 1,620.599 

YATES,  SCHUYLER,  STEUBEN,  AND   CHEMUNG  COUNTIES. 

WATKINS  QUADRANGLE. 

The  elevations  published  in  the  following  list  are  based  on  a  bronze 
tablet  set  in  the  Schuyler  County  court-bouse,  in  Watkins,  New  York, 
and  marked  ^'D  476."  The  elevation  of  this  bench  mark  above  mean 
sea  level  is  derived  from  the  nearest  bench  mark  of  the  line  of  precise 
levels  run  by  this  Survey  through  Horseheads.  Based  on  this  the 
height  of  the  Watkins  bench  mark  is  accepted  as  476.631  feet  above 
mean  sea  level. 

The  leveling  was  done  under  the  direction  of  Mr.  E.  D.  Oummin, 
topographer,  by  Mr.  W.  W.  Gilbert,  levelman. 

All  bench  marks  dependent  on  the  Watkins  datum  are  marked  with 
the  letter  ^<D,"  thus  referring  them  to  the  bench  mark  at  Dunkirk, 
through  the  precise-level  line. 

HORSSHKADB  TO  WATKINS,  ALONG  NOBTHKBN  CKNTBAL  RAILWAY. 

Feet 
HoTseheada;  Lehigh  Valley  Railroad;   main  track  top  of  rail  opposite 

southeast  line  ol  Horseheads  station 890. 0 

Horseheads ;  northwest  comer  of  stone  doorsill  at  men's  waiting  room  of 

Northern  Central  station S99.34 
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Peet. 
HoTseheads;  top  of  rail  of  Northern  Central  Railway  opposite  north  line 

of  Horseheads  station 898.9 

Pine  Valley ;  top  of  rail  Northern  Central  Railway ;  opposite  sonth  line  of 
Pine  Valley  station 890.2 

Pine  Valley,  i  mile  north  of;  southeast  comer  of  top  stone  of  sonth  abut- 
ment of  Northern  Central  Railway  bridge  at  mill  pond 872. 93 

Millport;  bronze  tablet  in  face  of  abutment  at  southwest  corner  of  high- 
way bridge  over  Catharine  Creek  at  Millport  House ;  marked  "  709  D  " . .      709. 855 

Millport,  station  at;  chiseled  mark  southeast  corner  of  north  abutment  of 
Northern  Central  Railway  bridge  .over  highway 748. 38 

Millport,  station  at ;  top  of  rail  of  Northern  Central  Railway  at  north  line .      749. 7 

Millport,  1  mile  north  of;  top  of  rail  Northern  Central  Railway  track  at 
milepost  55 720. 5 

Millport,  2  miles  north  of;  top  of  rail  Northern  Central  Railway  track  at 
milepost  54 668.3 

Millport,  2i  miles  north  of;  west  side  of  Northern  Central  Railway  track ; 
northpoet  of  support  for  extra  rail,  nail  in 639.14 

Millport,  3  miles  north  of;  top  of  rail  Northern  Central  Railway  track; 
30  feet  south  of  milepost  53 616.0 

Millport,  3  miles  north  of;  nail  in  south  post  of  extra-rail  support.  North- 
em  Central  Railway,  370  feet  south  of  milepost  53 611. 90 

Millport,  3i  miles  north  of;  top  of  rail  Northern  Central  Railway  track 
at  highway  crossing 591.6 

Montour  Falls,  2i  miles  south  of;  nail  in  north  post  of  support  for  extra 
rail,  150  feet  south  of  milepost  52,  Northern  Central  Railway .*      566. 95 

Montour  Falls,  If  miles  sonth  of;  nail  in  south  post  of  support  for  extra 
rail  at  51i  mile  mark,  Northern  Central  Railway 535.22 

Montour  Falls,  If  miles  south  of;  chisel  mark  on  northeast  comer  of  top 
.stone  of  south  abutment  of  Northern  Central  Railway  bridge  over  high- 
way         509.00 

Montour  Falls,  f  mile  south  of;  nail  in  north  post  of  support  for  extra  rail 
at  51i  mile  mark,  Northern  Central  Railway 481.37 

Montour  Falls  station,  800  feet  south  of;  top  of  rail  of  Northern  Central 
Railway  at  highway  crossing 455.6 

Montour  Falls  station ;  top  of  rail  opposite  north  line  of 457. 0 

Montour  Falls  station,  200  feet  north  of;  top  of  rail  Northern  Central 
Railway  at  highway  crossing 458. 0 

Montour  Falls,  southwest  comer  of  Main  street  and  Railroad  lane ;  north- 
east comer  of  stone  foundation  to  railing  in  front  of  Montour  House. ..      461. 45 

Montour  Falls,  old  Schuyler  County  court-house ;  chisel  mark  on  founda- 
tion (base)  of  east  pillar,  front  of  court-house 466.46 

Montour  Falls  station,  |  mile  north  of;  top  rail  on  Northern  Central  Rail- 
way bridge  over  stream 452.5 

Montour  Falls  station,  i  mile  north  of;  top  of  rail  of  Northern  Central 
Railway  at  highway  crossing 451.2 

Montour  Falls;  water  surface  in  head  of  old  canal 443.0 

Montour  Falls,  |  mile  north  of;  top  of  rail  Northern  Central  Railway 
bridge  over  small  stream 450.0 

Milepost  49 ;  top  of  rail  of  Northern  Central  Railway  at 449. 2 

Watkins  station,  1  mile  sonth  of;  nail  /a  top  of  post  No.  6,  marking  bridge 
post  on  east  side  of  Northern  Central  Railway,  60  feet  north  of  mile- 
post 48 449.14 

Watkins  station,  1  mile  south  of;  top  of  rail  on  Northern  Central  Rail- 
way bridge  over  small  stream,  100  feet  north  of  milepost  48 449. 4 

Watkins  station,  ^  mile  south  of;  chisel  mark  on  southeast  comer  of  north 
abutment  Northern  Central  Railway  bridge  over  Glen  Creek 460. 70 
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Fe«t. 
Watkins,  Schuyler  County  court-house ;  bronze  tablet  set  in  foundation 

at  front ;  northwest  corner,  second  course  of  stone  from  top,  3  feet  south 

ofcorner;  marked  "476D" 476.631 

Watkins ;  top  of  fire  plug  on  north  side  of  Fourth  street  at  west  line  of 

Magee  street 453. 21 

WATKINS  TO  BCRDETT  STATION,   ALONG  HIGHWAY. 

Watkins;  water  surface  in  old  canal  at  entrance  to  Seneca  Lake,  May,  1898        44.  3 

Watkins,  1  mile  east  of;  chisel  mark  on  top  stone  of  north  end  of  east 
abutment  of  Fourth  street  bridge  over  Cathailne  Creek 446. 02 

Watkins,  1^  miles  northeast  of;  on  Bnrdett  road  about  ^' mile  north  of 
Fourth  street;  chisel  mark  west  end  of  north  abutment  of  highway 
bridge  over  stream 475. 12 

Watkins,  1^  miles  northeast  of;  on  Burdett  road,  ^  mile  north  of  Fourth 
street ;  chisel  mark  on  top  stone  at  east  end  of  small  culvert  under  road      538. 93 

Watkins,  2  miles  northeast  of;  chisel  mark  on  stone  east  side  of  Burdett 
road,  8  feet  from  road ;  150  feet  south  of  road  to  the  east 676. 30 

Watkins,  2^  miles  northeast  of;  chisel  mark  on  stone  at  the  east  end  of 
a  small  culvert  under  the  Burdett  road,  1^  miles  north  of  Fourth  street.      827. 66 

Burdett,  |  mile  south  of;  cut  on  northwest  corner  of  stone  horse  block  in 
front  of  house  of  T.  O.  Stephen  on  east  side  of  road 1, 002. 25 

Burdett;  chisel  mark  on  large  stone  at  comer  in  front  of  Elliot's  store; 
15  feet  from  store  door 978.21 

Burdett;  nail  in  top  of  small  marking  post  at  southwest  corner  of  high- 
way and  Lehigh  Valley  Railroad 1, 003. 91 

Burdett  station,  top  of  rail  at  Lehigh  Valley  Railroad,  south  line  of 1, 002. 5 

BURDKTT  TO  ODESSA,  ALONG  LBRIOH  VALLEY  RAILROAD. 

Burdett  station,  600  feet  south  of;  copper  bolt  set  in  north  end  of  coping 

west  end  of  culvert  under  Lehigh  Valley  Railroad ;  marked  *'  1002  D  ".  1, 002. 665 
Burdett  station,  Lehigh  Valley  bench  mark  309;   iron  bolt  north  end 
of  coping  west  end  of  culvert  under  Lehigh  Valley  Railroad ;  marked 

"1002  D" 1,002.82 

Burdett  station,  1  mile  south  of;  upper  surface  of  tie  at  milepost  309 1, 015. 7 

Burdett  station,  If  miles  south  of;  Lehigh  Valley  bench  mark  307 ;  iron 
bolt  set  in  top  course  of  west  end  of  south  abutment  of  Lehigh  Valley 

Railroad  bridge  over  intersection  of  highways ;  marked  *'  1018  D" 1, 019. 03 

Burdett  station,  1|  miles  south  of;  top  of  rail  at  highway  crossing. 1, 031. 8 

Burdett  station,  2^  miles  south  of;  top  of  rail  at  highway  crossing 1, 041. 3 

Burdett  station,  3  miles  south  of;  150  feet  north  of  milepost  307,  Lehigh 
Valley  bench  mark  306;  iron  bolt  set  in  top  stone  of  east  end  of  small 

culvert  under  Lehigh  Valley  Railroad ;  marked  ' '  1040  D  " 1,  U40. 96 

Bnrdett  station,  4^  miles  south  of;  Lehigh  Valley  bench  mark  305 ;  iron 
pin  set  in  face  of  west  abutment  of  highway  bridge  over  Lehigh  Valley 
Railroad,  near  north  end  of  abutment,  i  mile  south  of  milepost  306; 

marked '^059  D" 1,059.66 

Odessa,  2f  miles  north  of;  top  of  rail  at  highway  crossing 1, 666. 3 

Odessa,  2  miles  north  of;  Lehigh  Valley  bench  mark  304 ;  iron  bolt  set 
in  top  stone  east  end  of  culvert  under  Lehigh  Valley  Railroad,  450  feet 

south  of  milepost  305;  marked  "1070  D" 1,070.24 

Odessa,  1^  miles  north  of;  Lehigh  Valley  bench  mark  393;  iron  pin  set  in 
top  stone  east  end  of  culvert  under  Lehigh  Valley  Railroad,  250  feet 

north  of  milepost  304;  marked  "1077  D" 1,077.71 

Odessa,  i  mile  north  of;  rail  on  Lehigh  Valley  bridge  over  highway 1,  092.8 
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Feet. 

Odessa,  i  mile  north  of;  Lehigh  Valley  bench  mark  302;  Iron  bolt  set 
in  coping  west  end  of  south  abatment  of  Lehigh  Valley  bridge  over 

highway 1,089.85 

Odessa ;  top  of  east  rail  west  track  at  line  at  south  end  of  station 1, 093. 0 

Odessa,  550  feet  south  of  station;  bronze  plate  set  in  face  of  coping  near 
north  end  on  west  end  of  culvert  under  Lehigh  Valley  Railroad ;  marked 
''1053  D" 1,063.851 

ODESSA  TO  MILLPORT.  VIA  CATRBRINB. 

Odessa ;  chisel  mark  on  bowlder  at  north  line  of  carriage  shop 1, 049. 94 

Odessa,  1  mile  south  of;  chisei  mark  on  abutment  at  southeast  comer  of 
highway  bridge  over  Spalding's  Creek 1,040.83 

Catharine;  chisel  mark  on  northeast  comer  of  stone  horse  block  in  front 
of  the  house  of  Walter  Lyon ;  house  at  southeast  comer  of  four  comers.  1, 185. 92 

Catharine,  |  mile  south  of;  chisel  mark  on  large  bowlder  west  side  of  road 
and  near  road ;  200  feet  south  of  house  of  M.  J.  Hitchcock ;  house  on  east 
side  of  road 1,375.18 

Catharine, H  miles  south  of;  at  forks  of  road;  chisel  mark  on  bowlder 
used  as  a  horse  block  in  front  of  house  of  Lyman  Kendall  on  east  side 
of  road 1,512.06 

Millport,  2f  miles  northeast  of;  chisel  mark  on  bowlder  in  front  of  house 
owned  by  Harvey  Turner ;  house  on  north  side  of  road  in  fork  of  main 
road  and  a  road  going  north ;  schoolhouse  No.  3,  Veteran  Township,  at 
fork  in  roads 1,471.35 

Millport,  1  mile  east  of;  chisel  mark  on  bowlder  at  southwest  comer  of 
road  east  from  Millport  and  road  from  Catharine 1, 104. 24 

Millport,  I  mile  east  of;  on  top  of  large  stone  in  grass  in  center  of  road  at 
first  road  to  the  north ;  east  of  Millport 1, 059. 6 

Millport,  i  mile  east  of;  on  southwest  comer  of  stone  horse  block  in  front 
of  house  of  Morgan  Hill,  on  north  side  of  road 895. 82 

WATKUrS  TO  TOWNBBlfD,  VLA  WATKIN3  STATION  OF  THE  FALL  BROOK  RAILWAY. 

Watkins ;  curb  at  northeast  comer  of  Fourth  and  Franklin  streets 458. 4 

Watkins ;  curb  in  front  of  post-office  at 468. 7 

Watkins;  chiseled  cross  on  northwest  comer  of  south  abutment  of  bridge 

over  stream ;  ^  mile  north  of  post-office,  Steuben  street 624. 10 

Watkins  station,  ^  mile  east  of;  chisel  mark  on  large  stone  sooth  side  of 

road  at  west  line  of  cemetery 938. 58 

Watkins  station  (Fall  Brook  Railway) ;  top  of  rail  opposite  south  line  of 

station 1,002.6 

Watkins  Glen  station ;  top  of  rail  at  south  line  of 1, 008. 3 

Watkins  Glen  station;  Fall  Brook  Railway  bridge  over  Glen  Creek;  chisel 

mark  on  southeast  corner  of  north  abutment 1, 008. 65 

Watkins  station,  2  miles  south  of;  i  mile  west  of  Fall  Brook  Railway,  on 

Townsend  road;  nail  in  root  of  oak  tree,  2  feet  from  trunk,  on  northeast 

side  of  tree ;  tree  in  fence  line  10  feet  south  of  southeast  corner  of  road. .  1, 055. 51 
Fall  Brook  Railway,  1^  miles  west  of;  i  mile  west  of  Glen  schoolhouse; 

south  side  of  road ;  100  feet  east  of  house  of  George  Hering ;  chisel  mark 

on  top  of  large  bowlder ;  bowlder  5  feet  from  road 1, 121. 36 

Townsend,  If  miles  east  of;  nail  in  root  of  lone  apple  tree  north  side  of 

road  10  feet  from  road  and  475  feet  east  of  house  of  Charles  Pike ;  nail 

on  northwest  side  of  tree 1, 312. 94 

Townsend,  ^  mile  northeast  of;  nail  in  top  of  pile  at  southeast  comer  of 

wooden  bridge  over  stream 1,228.38 

Townsend;  northwest  comer  of  road  from  Watkins  and  east  and  west 

road;  chisel  mark  on  small  bowlder  in  front  of  house  of  Rebecca Huey.  1, 312. 00 
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TOWNSEND  TO  XILLPOBT,  VIA  BKAVXR  DAMS.  KENDALLS.  CATUN  HILL,  AND  JOHNSON  HOLLOW. 

Feet. 
Townsend ;  on  large  stone  at  southeast  comer  of  main  road  east  and  west 

and  the  Beaver  Dams  road 1,280.1 

Townsendy  |  mile  south  of;  chisel  mark  on  large  bowlder  west  side  of  Bea- 
ver Dams  road,  7  feet  from  road;  60  feet  north  of  bouse  of  L.  C.  Barker; 
house  on  east  side  of  road 1,422.06 

Townsend,  2  miles  south  of;  chisel  mark  on  northeast  comer  of  top  step 
of  a  flight  of  stone  steps  leading  from  the  house  of  W.  T.  Beebe  to  the 
road ;  house  on  the  east  side  of  the  Beaver  Dams  road ' 1, 341, 79 

Beaver  Dams,  1  mile  north  of;  chisel  mark  on  granite  bowlder  at  southeast 
corner  of  Townsend  road  and  road  to  Watkins 1,319.72 

Beaver  Dams;  northwest  corner  of  Monterey  road  afc  store  of  £.  Y.  Moore; 
chisel  mark  on  large  bowlder 1, 264. 10 

Beaver  Dams,  f  mile  south  of;  top  of  rail  Fall  Brook  Railway  crossing. ..  1, 234. 8 

Beaver  Dams,  f  mile  south  of;  chisel  mark  on  abutment  at  northwest  cor- 
ner of  iron  highway  bridge  over  small  stream 1,233.55 

Kendalls ;  comer  of  Beaver  Dams  road  and  road  to  Kendalls  station ;  chisel 
mark  on  bowlder  at  northwest  course 1, 198. 41 

Beaver  Dams,  house  of  David  Beardsley ;  aluminum  plate  set  in  founda- 
tion of  house,  center  of  front,  second  course  from  top ;  marked  **  1262  D  '\  1, 262. 407 

Kendalls,  1  mile  northeast  of;  chisel  mark,  abutment  at  north  comer  of 
iron  highway  bridge  over  East  Creek .;  1,260.16 

Kendalls,  2  miles  east  of;  nail  in  root  of  small  maple  tree  on  west  side  of 
tree ;  200  feet  east  of  road  to  north,  15  feet  from  road,  on  south  side  of 
road 1,434.69 

Catlin  Hill,  on  Elmira  road,  30  feet  north  of  corner  of  road  leading  down 
into  Johnson  Hollow;  nail  in  root  northwest  side  of  cherry  tree  1.3  feet 
from  the  trunk ;  tree  in  fence  line  on  east  side  of  Elmira  road 1, 713. 03 

Millport,  4  miles  west  of;  at  head  of  Johnson  Hollow ;  chisel  mark  on 
largo  bowlder  at  west  side  of  road  from  Catlin  Hill  to  the  north,  on  line 
of  fence  north  side  of  road  to  Lower  Pine  Valley 1,083.32 

Millport,  2^  miles  west  of;  schoolhouse  No.  9,  Catlin  Township;  chisel 
mark  on  footing  course  of  foundation  at  southwest  corner  of  building..  1, 049. 98 

Millport,  f  mile  west  of;  chisel  mark  on  bowlder  south  side  of  road,  7  feet 
from  road,  180  feet  west  of  house  of  L.  W.  Morse;  house  on  north  side  of 
road 934.51 

WATKINS  STATION,  FALL  RBOOK  RAILWAT,  TO  BEADINO  CENTBB,   ALONG  mOHWAT. 

Watkins  station,  Fall  Brook  Railway,  180  feet  west  of;  chis«l  mark  on 
bowlder  8  feet  south  of  road 1,012.62 

Watkins  station,  Fall  Brook  Railway,  i  mile  west  of;  at  northeast  cor- 
ner of  road  to  Reading  Center ;  top  of  stone 1, 043. 1 

Watkins  station,  f  mile  north  of;  on  stone  at  southwest  corner  of  road 
from  the  station  and  the  road  to  Tyrone 1, 005. 5 

Watkins  station, )  mile  north  of;  in  fence  line  east  side  of  road  at  Read- 
ing Center,  50  feet  north  of  Tyrone  road ;  nail  in  stump 978. 56 

Reading  Center,  2  miles  south  of;  chisel  mark  on  northeast  comer  of 
south  abutment  of  highway  bridge  over  stream 1, 002. 07 

Reading  Center,  1  mile  south  of;  nail  in  root  of  oak  tree  on  north  side  of 
tree  ou  east  side  of  road  opposite  road  to  the  west 1, 130. 57 

Reading  Center,  Baptist  Church  at;  bronze  plate  set  in  foundation  south 
side;  fourth  course  from  top,  4^  feet  from  southeast  corner  of  church; 
marked  "1253  D" 1,253.155 
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BURDBTT  ALONG  LKHIOH   VALLKY  RAIUtOAD  TOWARD  HKCTOR  TO  A  POINT  4  MILES  NORTH  OF  BUBDETT. 

Feet. 

Bardett  station,  1  mile  north  uf ;  on  sarfaoe  of  tie  at  milepost  311 988.6 

Burdett  station,  1^  miles  north  of;  on  spike  driven  in  cleft  in  rock  in  rock 
cut  east  side  of  track;  8  feet  from  outer  rail,  2  feet  above  rail;  3,000  feet 

(100  rail  lengths)  north  of  milepost  311 982.63 

Burdett  station,  2  miles  north  of;  on  surface  of  tie  at  milepost  312 973. 6 

Burdett  station,  2^  miles  north  of;  top  of  rail  at  highway  crossing 969. 7 

Burdett  station,  2f  miles  north  of;  Lehigh  Valley  bench  mark  312;  iron 
bolt  set  in  pier  of  water  tank,  north  pier  east  side  of  tank;  tank  west 

of  track;  marked '* 963  D " 963.05 

Burdett  station,  3  miles  north  of;  on  surface  of  tie  at  milepost  313 957. 2 

Burdett  station,  3^  miles  north  of;  top  of  rail  at  highway  crossing 956. 0 

Burdett  station,  4  miles  north  of;  copper  bolt  set  in  west  end  of  south 
abutment  of  Lehigh  Valley  Railroad  bridge  over  small  stream,  100  feet 
north  of  milepost  314;  back  of  house  of  B.  J.  Erway  on  Lake  road; 

marked  "939  D *'.... 939.699 

Burdett  station,  4  miles  north  of;  Lehigh  Valley  bench  mark  313;  iron 
bolt  in  west  end  of  south  abutment  of  bridge  over  small  stream ;  marked 
*'939D'* 939.82 

TOMPKINS,  OOBTLAND,   SCHUYLER,  TIOOA,  AND   OHEMUNG  COUNTIES. 

WAVKRLY  AND  DBYDKN   QUADRANGLES. 

The  elevatious  published  in  the  following  list  are  based  on  an  alnmi- 
nam  tablet  set  in  the  Oity  Hall  building  at  Waverly,  marked  ^^840 
Albany  1898."  The  elevation  of  this  bench  mark  above  mean  sea  level 
is  dependent  ui>on  the  Gristmill  bench  mark  at  Albany,  from  which  it 
is  derived  through  the  line  of  precise  levels  run  by  this  Survey  through 
Waverly.  Based  on  this  tbe  height  of  the  Waverly  bench  mark  is 
accepted  as  838.582  feet  above  mean  sea  level. 

The  leveling  was  done  under  the  direction  of  Mr.  B.  D.  Cummin, 
topographer,  by  Mr.  W.  W.  Gilbert,  levelman. 

All  bench  marks  dependent  on  the  Waverly  datum  are  marked  with 
the  letter  ^^A",  referring  them  to  the  Gristmill  bench  mark  at  Albany. 

WAVKRLY  TO  LOWMAITVILLB,  VIA  CHEMDKO. 

Feot. 
Waverly,  1  mile  west  of;  iron  railing  at  northwest  comer  of  highway 

bridge  over  Chemung  River;  highest  point  of  post  nearest  bridge 785. 65 

Waverly,  2  miles  west  of,  in  front  of  house  of  James  Wilson,  at  road  to 

north ;  southeast  comer  of  stone  horse  block 786. 29 

Chemung,  1^  miles  east  of;  Erie  Railroad  crossing ;  top  of  rail 809. 7 

Chemung,  1^  miles  east  of,  at  Erie  Railroad  crossing;  top  of  easternmost  of 

two  stone  hitching  posts  in  front  of  house,  north  side  f)f  road 805. 73 

Chemung ;  bridge  over  Chemung  River,  floor  of 803 

Chemung,  in  front  of  first  house  west  side  of  roail  north  of  four  corners; 

southwest  corner  of  iron  safe  used  as  horse  block 850. 79 

Chemung,  2  miles  west  of  and  100  feet  west  of  bridge  over  old  canal;  nail 

in  root  east  side  of  sycamore  tree  5  feet  south  of  road 801. 31 

Chemung,  3  miles  west  of,  i  mile  eastof  schoolhonse  on  south  side  of  road; 

nail  in  root  southeast  side  of  elm  tree  on  north  side  of  road 807. 96 

Lowmanville,2f  miles  east  of;  Delaware,  Lackawanna  and  Western  Rail- 
road bridge  over  Chemung  River;  bottom  of  floor  beams 814. 4 
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Feet. 
LowmanTille,  2  miles  east  of;  west  of  road  to  north;  nail  in  root,  west 

side  of  westernmost  of  two  small  maples  on  south  side  of  road 823. 69 

Lowmanville,  Delaware,  Lackawanna  and  Western  Railroad  station;  top 

of  rail  at  highway  crossing 826. 5 

Wellsburg,  bridge  over  Cbemnng  River;  rivet  head  southwest  shoe  of 

southwest  pier 823. 68 

LOWMANVILLE,   VIA  NORTH  CHEMUNG,   TO  BRBBSPOBT. 

Lowmanville,  1  mile  north  of;  nail  in  root  west  side  of  elm  tree  in  fence, 
east  side  of  road  near  creek,  ^  mile  north  of  turn  in  road  to  north 855. 25 

Lowmanville,  2^  miles  north  of;  300  feet  north  of  reverse  curve  in  road; 
nail  in  northeast  root  of  northernmost  of  two  large  pines  on  west  side  of 
road 908.10 

North  Chemung,  2^  miles  southwest  of;  nail  in  root  west  side  of  hickory 
tree  in  field,  8  feet  south  of  road  fence  and  200  feet  northeast  of  road  to 
southeast  at  watering  trough 922. 35 

North  Chemung,  1  mile  south  of;  nail  in  southwest  root  of  evergreen  tree 
in  front  of  house  at  northeast  corner  of  road  north 988. 54 

North  Chemung,  north  of  cemetery;  nail  in  root  of  maple  tree  "west  side 
of  road,  fourth  from  north  end  of  row  of  13  large  maples  in  front  of 
house  on  east  side  of  road 1, 015. 18 

North  Chemung,  1^  miles  north  of;  nail  in  west  root  of  large  butternut 
tree  on  east  side  of  road  in  picnic  grove  at  fork  of  road 1, 075. 86 

North  Chemung,  2}  miles  north  of,  at  road  to  east;  nail  in  root  1  foot 
from  trunk  on  south  side  of  chokecherry  tree  in  fence,  west  side  of  road.  1, 123. 82 

Breesport,  2  miles  south  of  and  700  feet  north  of  road  to  east;  nail  in  west 
root  of  large  prominent  maple  tree  on  east  side  of  road 1, 158. 91 

Breesport,  i  mile  south  of  county  buildings;  nail  in  root  west  side  of  elm 
tree  at  north  side  of  entrance  to  cemetery  on  east  side  of  road 1, 153. 67 

Breesport,  county  buildings;  on  west  face  of  foundatiou  of  brick  struc- 
ture, 3  feet  above  ground  and  25  feet  south  of  the  northwest  corner, 
between  second  and  third  cellar  windows  therefrom;  aluminum  tablet, 
marked  "A  1160" 1,159.667 

FBOM  BBKBSPOBT  TO  SWARTWOOD  VIA  ERIN  AND  LEHIGH  VALLEY  RAILBOAD. 

Breesport,  i  mile  east  of;  top  of  rail  Lehigh  Valley  Railroad  crossing 1, 119.5 

Erin,  1  mile  west  of,  at  west  line  of  Scotchtown  Cemetery ;  nail  in  root 
south  side  of  maple  tree  on  north  side  of  road 1, 188.54 

Erin  station,  Lehigh  Valley  Railroad ;  chisel  mark  on  top  of  foundation,  6 
feet  south  of  northeast  comer 1,246.58 

Erin  station,  east  line  of;  top  of  rail  opposite 1,246 

Erin,  ^  mile  north  of,  on  Lehigh  Valley  Railroad ;  top  of  rail  at  highway 
crossing 1, 263. 6 

Erin,  |  mile  north  of,  on  Lehigh  Valley  Railroad,  at  highway  crossing,  top 
of  rail 1,265.9 

Erin,  1^  miles  north  of,  on  Lehigh  Valley  Railroad;  top  of  rail  at  highway 
crossing 1, 318. 5 

Erin,  1^  miles  north  of,  on  Lehigh  Valley  Railroad,  at  highway  crossing; 
50  feet  north  of  highway  and  40  feet  east  of  track;  nail  in  root  north- 
east side  of  small  elm  tree 1,316. 15 

Erin,  If  miles  north  of,  on  Lehigh  Valley  Railroad;  top  of  rail  at  highway 
crossing 1, 336. 4 

Erin,  2  miles  north  of,  on  Lehigh  Valley  Railroad,  in  cut;  i  mile  south  of 
sixteenth  milepost  from  Elmira;  chisel  mark  on  bowlder  3  feet  west  of 
track 1,374.30 
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Feet. 
Park  station,  ^  mile  southwest  of,  ou  Lehigh  Valley  Railroad;  top  of  rail 

at  highway  crossing 1,421.3 

Park  station,  water  tank;  iron  pin  in   ibandation,  soath  side  of  tank 

(Lehigh  Valley  Railroad  bench  mark) 1, 499. 35 

Park  station,  top  of  rail  at  highway  crossing 1, 505. 5 

Park  station,  1  mile  east  of,  on  Lehigh  Valley  Railroad ;  highway  crossing 

at  trestle;  top  of  rail 1,403.7 

Park  station,  1  mile  east  of,  on  Lehigh  Valley  Railroad;  iron  pin  in  top  at 

center  of  east  abutment  of  trestle  (Lehigh  Valley  Railroad  bench  mark  18)  1, 391. 00 
Park  station,  If  miles  east  of,  on  Lehigh  Valley  Railroad;  iron  pin  in  top, 

south  end  of  east  abutment  of  trestle  (Lehigh  Valley  Railroad  bench 

mark  19) 1,303.61 

Swartwood;  iron  pin  in  foundation,  east  comer  of  water  tank  (Lehigh 

Valley  Railroad  bench  mark  21) 1,052.68 

S  wartwoo<l ;  top  of  rail  opposite  north  line  of  station 1, 052. 4 

Swartwood,  residence  of  Benjamin  Barnes;  center  of  foundation,  north 

wing,  front  of  house;  permanent  bench  mark ;  aluminum  tablet,  marked 

"A  1054" 1,053.559 

8WABTWOOD  TO  VAN  ETTKN. 

Swartwood,  2  miles  southeast  of:  on  Lehigh  Valley  Railroad ;  highway 
bridge  over  Cayuta  Creek;  chisel  mark  on  rivet  head  on  shoe  at  east 
comer  of  bridge 1,005.10 

Van  Etten,  Waruer  street  crossing  of  Lehigh  Valley  Railroad,  £.  and  C. 
Branch ;  top  of  rail 1, 004. 7 

Van  Etten,  southeast  corner  of  Waverly  and  Warner  streets;  water  table 
at  northwest  corner  of  new  brick  building 1, 017. 91 

VAN  KTTEN  TO  WAVBBLY,   VIA  BENIFF  AND  LOCKWOOD. 

Van  Etten,  i  mile  southwest  of;  top  of  rail  at  crossing  of  Lehigh  Valley 

Railroad,  Elmira,  Cortland  and  Northern  Division 996. 2 

Van  Etten  Junction,  crossing  Elmira,  Cortland  and  Northern  Division  of 

Lehigh  Valley  Railroad ;  top  of  rail 991. 2 

Van  Etten  Junction,  f  mile  south  of;  iron  highway  bridge  over  Cayuta 

Creek;   iron  pin   (Lehigh  Valley  Railroad  bench  mark)  in  southeast 

abutment  of  bridge,  200  feet  west  of  Lehigh  Valley  Railroad 969. 40 

Van  Etten  Junction,  i  mile  south  of;   Lehigh  Valley  Railroad  crossing; 

top  of  rail 975.3 

Van  Etten,  2^  miles  south  of;  Lehigh  Valley  Railroad  water  tank ;  top  of 

rail 963.6 

Van  Etten,  3  miles  south  of;  nail  in  top  of  stump  west  edge  of  road  near 

stream,  1,000  feet  north  of  old  barn  and  opposite  group  of  old  bams  on 

west  side  of  stream 948.79 

Van  Etten,  4  miles  south  of;  50  feet  north  of  stream  crossing  road  and 

running  west;  nail  in  root  south  side  of  apple  tree  in  field,  against  road 

.    fence 954.27 

Renilf,  |  mile  north  of;  50  feet  south  of  house,  on  west  side  of  road ;  nail 

in  root  on  northeast  side  of  apple  tree,  8  feet  west  of  road 929. 28 

Reniff,  southeast  corner  of  iron  highway  bridge  over  Cayuta  Creek ;  chisel 

mark  on  shoe 916.07 

Reniff,  i  mile  south  of;   northeast  comer  of  iron  highway  bridge  over 

stream  at  road  east;  chisel  mark  on  shoe  of  bridge 915. 83 

Lockwood,  125  feet  north  of  road  to  station,  in  front  of  house  on  west  side 

of  road;  chisel  mark  on  southeast  comer  of  stone  horse  block 808. 37 
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Feet. 
Lockwood,  1|  miles  south  of;   east  side  of  road  opposite  Lehigh  Valley 

Railroad  hridge;  nail  iu  root  west  side  of  pine  tree 881.63 

Lockwood,  3  miles  south  of;   nail  in  root  east  side  of  elm  tree,  in  fence, 

west  side  of  road,  50  feet  south  of  road  to  west 868. 46 

Waverly,  2  miles  north  of;   iron  highway  hridge  over  Cayuta  Creek; 

chisel  mark  on  southeast  abutment 837. 27 

Wayerly,  f  mile  northeast  of;   west  side  of  road  at  northwest  comer  of 

road  west,  in  front  of  large  hrick  house;   northeast  corner  of  upper 

stone  of  horse  block 863.22 

Waverly,  corner  of  Chemung  aud  Ithaca  streets;  top  of  hydrant 834. 14 

Waverly,  northwest  corner  of  Chemung  aud  Waverly  streets;    lop  of 

hydrant •  851.98 

Waverlj',  high-water  mark  in  lower  reservoir 1, 040. 8 

Waverly,  f  mile  west  of;    Delaware,  Lackawanna  aud  Western  Railroad 

bridge  over  Chemung  River ;  bottom  of  lower  chord 790. 5 

VAN  ETTEN  TO  WILSEYVILLB,  VU  SPENCER. 

Van  Etten,  1^  miles  east  of;  nail  iu  root  east  side  of  hickory  tree  in  center 

of  roads  at  fork  to  southwest 1, 025. 2 

Spencer,  Lehigh  Valley  Railroad  crossing ;  top  of  rail 998. 9 

Spender,  southwest  corner  of  Main  and  Tioga  streets;  in  water  table  on 
north  side  of  Fisher  Block,  1  foot  oast  of  northwest  corner ;  bronze  tab- 
let, marked  "A  995  "  904.461 

East  Spencer,  Lehigh  Valley  Railroad  station ;  top  of  rail 985. 3 

East  Spencer,  20  feet  from  southwest  corner  of  Lehigh  Valley  Railroad 

station  and  12  feet  north  of  track ;  nail  In  top  of  small  stump 985. 46 

West  Candor,  Lehigh  Valley  Railroad  station ;  top  of  rail 954. 9 

North  Candor,  Lehigh  Valley  Railroad  station ;  top  of  rail 947. 7 

Wilsey ville,  2  miles  south  of;  nail  in  root  of  maple  tree  west  side  of  road 
against  fence,  and  opposite  road  to  Prospect  Valley 932. 08 

WIUBETVILLB   TO  BBSEMBRR. 

Wilsey  ville,  1^  miles  north  of;  50  feet  north  of  Miss  Emily  Ross's  house; 
nail  in  root,  southeast  side  of  maple  tree,  west  side  of  road 1, 010. 37 

Wilseyville,  2^  miles  north  of;  Delaware,  Lackawanna  and  W^estern  Rail- 
road bridge  over  highway;  south  abutment,  under  west  rail  and  2^  feet 
abovo  ground;  aluminum  tablet,  marked  '*957" 957.214 

White  Church,  ^  mile  south  of;  opposite  James  Stephens's  house;  nail  in 
southwest  root  of  maple  tree  east  side  of  road  at  south  line  of  house 1, 084. 18 

Brookton,  f  mile  south  of  nt  northwest  corner  of  road  west  to  Caroline 
station ;  nail  in  root  west  side  of  maple  tree 1, 030. 78 

Brookton,  Lehigh  Valley  Railroad  station ;  15  feet  south  of  highway  cross- 
ing and  between  main  and  side  tracks ;  nail  iu  top  of  marking  post 960. 99 

BBSBllBRS  TO  CAROLINE,   VIA  8LATERVILLR  SPRINGS. 

Besemers,  1^  miles  east  of,  at  John  Genung's  house;  nail  in  root  of  maple 
tree,  1  foot  from  trunk,  on  north  side  of  road,  outside  of  feuco,  and  5 
feet  east  of  walk  leading  to  front  door  of  house 1, 133. 73 

Slatcrvillo  Springs,  1  mile  west  of,  at  road  to  north ;  chisel  mark  on  bowl- 
der northeast  corner  of  roads 1, 052. 05 

Slaterville  Springs,!  mile  west  of,  at  road  south;  northwest  coruer  of  stoue 
slab 1,056.2 

Slaterville  Springs,  i  mile  west  of;  floor  of  small  bridge  over  stream 1, 089. 6 

Slaterville  Springs,  Methodist  church;  chisel  mark  on  top  of  southwest 
corner  foundation 1, 116. 71 
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Feet. 

Slaterville  Sprinfi^H;  town  clerk's  o£Qce;  east  side  of  building,  near  north- 
east corner,  3  feet  above  gronnd ;  permanent  bench  mark ;  aluminum 
tablet,  marked '*A  1120" 1,120.319 

Slaterville  Springs,  1  mile  east  of,  300  feet  east  of  house  of  J.  R.  Thomas, 
5  feet  south  of  road ;  chisel  mark  on  bowlder 1, 208. 91 

Caroline,  1  mile  west  of,  in  front  yard  of  Martin  Yaples's  house,  north  side 
of  road ;  nail  in  southwest  root  of  westernmost  of  three  maple  trees  in  a 
row 1,272.33 

Caroline,  ^  mile  west  of ;  northwest  comer  of  road  north;  nail  iu  root 
west  side  of  large  maple  tree 1, 278. 28 

CAROLINE  TO  SPBBDSVILLB,    VIA  WEST  OWBOO  CRBBK. 

Caroline,  }  mile  east  of,  and  450  feet  east  of  bridge  over  West  Owego  Creek ; 
nail  in  root  east  side  of  large  pine  tree,  north  side  of  road  opposite  Orrin 
Rich's  residence 1,272.85 

Caroline,  1}  miles  east  of;  100  feet  northwest  of Woodroy's  house; 

nail  in  northwest  root  of  large  maple  tree,  northwest  side  of  road 1, 239. 65 

Caroline,  3  miles  southeast  of ;  75  feet  southeast  of  schoolhouse;  nail  in 
west  root  of  ash  tree  in  lot,  3  feet  west  of  fence  west  side  of  road 1, 183. 66 

Speedsviile,  3  miles  north  of;  opposite  house  of  L.  M.  Walker;  chisel  mark 
on  top  of  foundation  at  northeast  coruer  of  red  bam,  west  side  of  road.  1, 180. 93 

Speedsville,  2  miles  north  of,  opposite  Rawson's  Hollow  grist  mill,  400  feet 
north  of  road  comer,  15  feet  west  of  road;  nail  in  northeast  root  of  large 
prominent  elm  tree 1, 145.31 

Speedsville,  1  mile  north  of,  50  feet  south  of  stream  crossing  to  west;  nail 
in  stump  just  east  of  road  inside  fence 1, 097. 84 

Speedsville,  O.  F.  Freeland's  store;  west  side  of  building,  8  feet  north  of 
Kouthwest  comer,  in  top  course  of  masonry  foundation;  aluminum  tab- 
let, marked  "A  1121 '' 1,120.900 

BPEBDSVILLE  TO  WIL8BYVILLB,  VIA  BHINDAGBN  GULF  AND  PERRTVILLE. 

Speedsville,  1  mile  northwest  of;  30  feet  west  of  wooden  bridge  over  Boyer 
Creek;  nail  in  root  northwest  side  of  small  maple  tree,  sooth  side  of  road 
near  fence   1, 141. 76 

Speedsville,  1^  miles  west  of,  at  southeast  corner  of  road  to  south ;  nail  in 
root  north  side  of  large  maple  tree 1, 406. 74 

Speedsville,  4  miles  west  of,  near  head  of  Shindagen  Gulf,  at  intersection 
with  road  from  Caroline  Center;  nail  in  hfckory  stump  just  east  of  small 
hickory  tree  ou  west  side  of  road 1, 466. 33 

Perryville,  2^  miles  north  of,  in  Shindagen  Gulf,  30  feet  west  of  wooden 
bridge  over  stream;  nail  in  root  north  side  of  apple  tree,  30  feet  south  of 
road 1,136.24 

Perryville,  1|  miles  north  of;  chisel  mark  on  northeast  corner  of  stone  step 
of  schoolhouse  west  side  of  road 1,077.68 

Peri'yville,  |  mile  north  of;  chisel  mark  on  northwest  corner  of  stone  in 
front  of  horse  trough  on  east  side  of  road 1, 061. 76 

Perryville  schoolhouse,  east  side  of  road;  chisel  mark  west  end  of  first 
stone  step  from  top,  south  of  door 1, 009. 19 

Wilseyville,  2  miles  south  of,  at  intersection  of  roads  from  Perryville  and 
Candor;  nail  iu  root  east  sideof  southernmost  of  three  maple  trees,  west 
side  of  road  by  fence P32. 08 

Wilseyville,  |  mile  south  of,  at  Delaware,  Lackawanna  and  Western  Rail- 
road crossing ;  top  of  rail 942. 4 

Wilseyville,  f  mile  south  of,  900  feet  north  of  Delaware,  Lackawanna  and 
Western  Railroad  crossing;  nail  in  northwest  root  of  southernmost  of 
five  maple  trees  in  row  against  east  road  fence 937. 60 
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Feet. 

Wilsey ville,  i  mile  south  of;  top  of  rail  at  Lehigh  Valley  Railroad  cross- 
ing        934.8 

Wilseyville,.  Stevens  Hotel ;  chisel  mark  on  sonth  end  of  stone  step,  enst 
end  of  walk  between  driveway  and  hnilding di7. 38 

CAROLINB  TO  BTNA  VIA  DRTDEN  LAKB  AND  DBYDEN.. 

Caroline,  1^  miles  north  of,  at  West  Owe^o  Creek;  chisel  mark  on  abut- 
ment at  southwest  comer  of  bri«lge 1, 304. 28 

Caroline,  3  miles  northeast  of,  500  feet  northeast  of  Henry  Jones's  residence, 
on  northwest  side  of  road;  {  mile  south  of  white  schoolhouse;  nail  in 
southeast  root  of  maple  tree,  north  west  side  of  road 1, 445. 58 

Caroline,  3^^  miles  northeast  of;  southwest  comer  of  road  to  south ;  nail 
in  root  east  side  of  apple  tree,  20  feet  from  road  in  field 1, 533. 26 

Caroline,  4^  miles  northeast  of,  about  2  miles  west  of  Harford ;  chisel  mark 
on  outcrop  at  east  comer  of  triangle  of  grass  in  center  of  roads  at  road 
north  to  Dryden 1,569.34 

Dryden,  4  miles  south  of;  1,200  feet  northwest  from  comer  of  road  from 
summit  of  divide,  in  fence  line  in  front  of  house  on  west  side  of  road; 
bowlder,  opposite  southeast  line  of  house,  marked  with  chisel 1, 277. 17 

Dryden,  3  miles  south  of,  at  forks  in  road;  chisel  mark  on  bowlder  at  east 
side  of  west  road  30  feet  north  of  apex  of  roads 1, 292.67 

Dryden,  2  miles  south  of;  100  feet  south  of  Lehigh  Valley  Railroad  cross- 
ing ;  east  side  of  road  against  fence ;  nail  in  top  of  stump 1, 165. 64 

Dryden,  2  miles  south  of;  top  of  rail,  first  crossing  of  Lehigh  Valley  Rail- 
road north  of  Dryden  Lake 1, 161. 6 

Dryden,  1}  miles  south  of;  Lehigh  Valley  Railroad  crossing,  top  of  rail  . .  1, 158. 4 

Dryden,  1^  miles  south  of;  Lehigh  Valley  Railroad  crossing,  top  of  rail ..  1, 143. 7 

Dryden,  i  mile  south  of  Four  Corners  and  430  feet  south  of  South  street 
crossing  of  Lehigh  Valley  Railroad;  cross  cut  in  stone  monument,  west 
side  of  track,  marking  north  end  of  tangent,  and  bearing  legend  58+68 
on  side  toward  the  track 1, 103. 13 

Dryden,  South  street  crossing,  top  of  rail 1, 100. 7 

Dryden,  intersection  South  and  Main  streets;  top  of  fire  plug  in  northeast 
comer 1,092.54 

Dryden,  South  worth  Library  Building;  aluminum  tablet,  set  in  founda- 
tion course  of  masonry  south  front  of  structure,  marked  ''A  1090^' 1, 098. 466 

Dryden,  f  mile  west  of  Four  Comers  ;^Main  street  crossing  of  Lehigh 
Valley  Railroad;  top  of  rail '.. 1,078.1 

Dryden,  1^  miles  west  of;  nail  in  root  on  north  side  of  evergreen  tree  out- 
side offence  at  west  side  of  drive  to  house  of Savery,  south  side 

of  road 1,180.14 

Dryden,  2  miles  west  of,  at  Willow  Glen  Cemetery;  northwest  corner  of 
stone  horse  block 1, 187. 3 

Etna,  li  miles  east  of,  opposite  road  to  south ;  nail  in  root  west  side  of 
large  maple  tree  at  west  end  of  drive  in  yard  of  C.  F.  King 1, 125. 69 

Etna,  f  mile  southeast  of,  30  feet  west  of  corner  of  road  to  north ;  chisel 
mark  on  bowlder,  north  side  of  road  against  fence 1, 096. 55 

Etna,  Lehigh  Valley  Railroad  station;  top  of  rail  opposite  east  line  of 
building 1,024.5 

ETNA  TO  VABNA. 

Etna,  li  miles  southwest  of,  opposite  residence  of  A.  Snyder;  top  of  rail- 
road rail  used  as  hitching  post 999. 48 

Varna,  1  mile  northeast  of,  at  road  south  across  Fall  Creek ;  chisel  mark  on 
bowlder  southeast  comer  of  roads 1, 014. 56 
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Feet. 
Varna,  i  mile  northeast  of,  at  iron  highway  bridge  over  Fall  Creek;  chisel 

mark  west  end  south  abutment 955. 38 

Varna,  f  mile  northeast  of,  on  Lehigh  Valley  Railroad ;  top  of  rail  at  high- 
way croesing 1,014.6 

Varna,  top  of  rail  opposite  west  line  of  station 996. 5 

Varna,  100  feet  west  of  station  and  100  feet  north  of  track ;  nail  in  stump 
infield 995.37 

VABMA  TO  BBSSMKBS  VIA  LBHIQH  VALLEY  RAILROAD  AND  EAST  ITHACA. 

Varna,  1  mile  southwest  of;  top  of  rail  at  highway  crossing 964. 2 

Varna,  li  miles  southwest  of;  top  of  rail  at  highway  crossing 944. 0 

Varna,  1^  miles  southwest  of;  1,200  feet  west  of  milepost  52,  on  north  side 

of  track ;  iron  pin  in  bowlder  ( Lehigh  Valley  Railroad  bench  mark  51 . .      934. 50 
East  Ithaca,  ^  mile  northeast  of;  abutment  southwest  corner  of  iron  rail- 
way bridge  over  Casoadilla  Creek;  iron  pin  (Lehigh  Valley  Railroad 

benchmark  50«) 865.79 

East  Ithaca,  Lehigh  Valley  Railroad  station ;  upper  course  of  masonry  foun- 
dation showing  north  of  ticket-office  window  on  east  side  of  station; 

southeast  comer  of  south  stone 873. 12 

East  Ithaca,  top  of  west  rail  of  main  track,  opposite  south  line  of  station . .      872. 0 

East  Ithaca,  ^  mile  south  of;  top  of  rail  at  highway  crossing 868. 6 

Ithaca,  Cornell  University,  civil  engineering  building ;  bottom  course  of 
foundation,  south  end  of  building,  5  feet  east  of  the  southwest  comer; 

aluminum  tablet  marked  "A814" 814.025 

East  Ithaca,  i  mile  southeast  of;  top  of  rail  at  highway  crossing 886. 7 

East  Ithaca,  1^  miles  southeast  of,  450  feet  northwestof  highway  crossing 
and  20  feet  north  of  track ;  iron  piu  set  in  large  bowlder  (Lehigh  Valley 

Railroad  bench  mark  49) 900.29 

East  Ithaca,  If  miles  southeast  of,  at  highway  crossing;  top  of  rail 902. 3 

East  Ithaca,  2^  miles  southeast  of,  ^  mile  west  of  small  white  schoolhonse 
among  pines  on  south  side  of  track,  and  immediately  west  of  private 
road  crossing;  iron  pin  set  in  bowlder  20  feet  north  of  track  (Lehigh 

Valley  Railroad  bench  mark  47 «) 942.42 

East  Ithaca,  2|  miles  southeast  of;  spike  in  north  side  of  small  white 

schoolhouse  south  of  track  among  pines 932. 7 

Besemers,  li  miles  west  of;  in  field  50  feet  north  of  track;  hickory  tree, 
blazed  and  painted  ''B.  M.  46;''  spike  in  root  (Lehigh  Valley  Railroad 

bench  mark .) 951.31 

Besemers,  1  mile  west  of;  top  of  rail  on  bridge  over  highway 945.  8 

Besemers,  northeast  comer  of  station ;  spike  in  north  root  of  stump 959. 78 

ETNA  TO  M'LEAN. 

Etna,  north,  side  of  Baptist  church  driveway ;  nail  in  north  root  of  maple 
tree  15  feet  from  road 1,026.31 

Freeville, 2  miles  west  of;  iron  highway  bridge  over  Fall  Creek;  chisel 
mark  west  end  of  south  abutment 1, 026. 4 

Freeville,  1  mile  west  of;  iron  highway  bridge  over  Fall  Creek;  chisel 
mark  east  end  of  north  abutment 1,030. 1 

Freeville,  crossing  of  Elmira,  Cortland  and  Northern  and  Auburn  divisions 
of  Lehigh  Valley  Railroad;  top  of  rail 1,046.3 

Freeville,  Lehigh  Valley  Railroad  freight  house;  west  side  of  fourth  ped- 
estal from  south  end  under  freight  platform ;  chisel  mark 1, 046. 27 

McLean,  north  of  small  bridge  at  west  side  of  square  and  south  of  store 
and  post-ofiice;  square  chisel  mark  in  east  wall  of  mill  race,  with  legend 
"U.8.G.S.U23" 1,118.57 
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MONTGOMERY  AND  SCHOHARIE   COUNTIES. 
CANAJOHARIX  AND   SCHOHARIE   QUADRANGLES. 

The  elevations  piiblisLed  in  the  following  list  are  based  on  a  bronze 
tablet  set  in  a  fonndation  stone  in  tbe  northwei«t  corner  of  the  Union 
School  building  in  Cobleskill  and  marked  "930  Albany  1898."  The 
elevation  of  this  bench  mark  above  mean  sea  level  is  derived  from  the 
line  of  precise  levels  run  by  Mr.  E.  L.  McNair  of  this  Survey  during 
tbe  current  field  season,  and  based  on  the  Gristmill  bench  mark  at 
Albany. 

The  elevation  accepted  for  this  Cobleskill  bench  mark  is  929.101  feet 
above  mean  sea  level. 

The  leveling  was  executed  under  the  direction  of  Mr.  0.  C.  Bassett, 
topographer,  by  Mr.  Clark  Brown,  levelman. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  let- 
ter "A,"  thus  referring  them  to  Albany  a&  a  datum. 

CANAJOHARIE  TO  AME8. 

Feet 
Canajoharie,  UdIod  Free  School;  west  front,  soath  of  stone  steps,  in  stone 

balustrade ;  aluminum  tablet,  marked  '* A  350  " 349. 843 

Canajobarie,  2^  miles  south  of,  at  large  arch  bridge;  nortbwest  comer  of 

west  wall,  north  wing,  marked  with  painted  square 658. 65 

Marsh ville,  scboolhonse ;  south  end  of  doorsill 675. 26 

Ames,  1  mile  north  of,  100  feet  uortb  of  road  to  east ;  bowlder  4  feet  broad 

by  east  road  fence ;  marked  with  painted  square 694. 40 

BLAINB  TO  8UABON. 

Blaine;  coping  of  cemetery  wall,  50  feot  from  cast  end;  aluminum  tablet, 
marked  "A  943'' 942.857 

Montgomery  and  Schoharie  County  line;  40  feet  east  of  cross  roads  near; 
higbest  point  of  bowlder  4  feet  broad,  5  feet  nortb  of  road 12.')5. 80 

Sharon,  opposite  Lutheran  church  and  schoolbouse;  outcropping  ledge 
in  field,  soutbwestof  road;  aluminum  tablet,  marked  '^A  1212 '' 1211.364 

Little  York,  scboolhonse ;  east  end  of  west  doorsill 1289. 10 

SHARON  TO  SHARON  SPRINGS  STATION  VIA  SHARON  CBNTRR  AND  SHARON  BPBINQS. 

Sharon,  2  miles  west  of,  in  schoolbouse  yard;  notched  root  of  maple  tree.     1486. 55 

Sbaron  Center,  scboolhouse ;  nortb  end  of  doorsill 1437. 31 

Sharon  Springs,  nortbwest  corner  of  turnpike  and  road  to  spa;  top  of  fire 

bydrant 1307.21 

Sharon  Springs,  700  feet  north  of  main  east  and  west  road  through  Rock- 
villo,  500  feet  from  top  of  bill,  in  outcrop  on  west  side  of  street;  alumi- 
num tablet,  marked  "A  1295"  1294.549 

SHARON  SPRINGS  STATION  TO  SPROUT  BROOK  VIA  LBESVILLB. 

Leesville,  railroad  crossing  at  west  side  of;  highest  point  on  bowlder  30 
feet  east  of  crossing  by  nortb  road  fence 1333. 91 

Leesville,  1^  miles  west  of;  40  feet  north  of  railroad  crossing,  10  feet  east 
of  road ;  highest  point  of  outcrop 1384.  6 

Sprout  Brook,  1  mile  south  of,  at  road  corner ;  soath  end  of  scboolhonse 
doorsiU 783.27 
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SPBOUT  BBOOK  TO  BLAINB  VIA  BUKLL. 

Feet. 

Spront  Brook,  iron  bridge;  west  end  of  south  abutment;  parapet  marked 
;HrHh  paint 725.50 

Spront  Brook,  f  mile  east  of;  iron  bridge;  south  abutment,  east  end,  face 
corner  coping,  marked  with  painted  square 714. 88 

Bnelly  1,000  feet  east  of  church ;  northeast  comer  of  east  end  of  front  foun- 
dation wall 723.44 

Ames,  1  mile  west  of,  at  iron  bridge ;  west  abutment,  north  end,  face  corner ; 
marked  with  paint 692. 02 

Blaine,  1  mile  west  of;  south  end  of  doorsill  of  schoolhouse 790. 56 

SPBOUT  BBOOK  TO  HESBVILLB. 

Hess vi lie ;  |  mile  south  of  schoolhouse,  150  feet  north  of  road  to  west,  oppo- 
site house  and  15  feet  cast  of  road,  in  bowlder  8  feet  broad;  aluminum 
tablet,  marked* 'A  826" 825.629 

rORT  PLAIN  TO  HALLSVILLK. 

Fort  Plain,  Erie  Canal  Lock  No.  32 ;  tow  path  coping,  end  of  anchor,  north- 
east gate;  chiseled  cross  within  chiseled  circle  (Canal  B.  M.  No.  171). ..       311. 576 

Fort  Plain,  Union  Free  School;  Division  street  front,  water  table  1  foot 
from  south  comer ;  aluminum  tablet,  marked  ''A  316 '' 316. 515 

Fort  Plain,  1^  miles  west  of;  valley  schoolhouse;  west  end  of  doorsill....      393. 96 

Hallsville,  south  end  of  cheese  factory,  stone  foundation  1  foot  from  east 
corner ;  aluminum  tablet,  marked  ''A  509^'    508. 667 

LITTUB  YOBK  TO  BAJUTEBVILLB. 

Little  York,  1^  miles  south  of,  iron  bridge  at  road  forks ;  anchor  bolt  south- 
west comer  of  bridge 1262. 86 

Little  York,  2^  miles  south  of,  at  rock  schoolhouse;  notch  in  root  of  2*foot 
maple  tree  in  school  yard > 1384. 96 

Bamerville,  4  miles  northwest  of,  at  cross  roads,  15  feet  northeast  of  inter- 
section of  roads ;  highest  point  on  bowlder 1366. 78 

Barnerville,  2  miles  northwest  of,  at  Shutts  Comers  schoolhouse;  east  end 
of  east  doorsill 1145.48 

Baruerville,  1  mile  northwest  of;  Delaware  and  Hudson  Railroad  crossing; 
bowlder  20  feet  north  of  track  and  5  feet  east  of  road ;  chiseled  square. .       903. 34 

Barnerville,  200  feet  west  of  covered  bridge,  100  feet  north  of  Main  street, 
at  iron  bridge  over  mill  race;  south  abutment,  east  wing;  aluminum 
tablet, marked  "A827" 820.756 

BAHNSBVILLB  TO  6CHOHASIB  VIA  BAST  COBLB8KIU.. 

Barnerville,  top  of  hill  southeast  of;  300  feet  east  of  north  and  south  road; 
white  house,  southwest  corner  of  foundation;  projecting  stone  6  inches 
long,  7  inches  from  corner  and  4  inches  from  face ;  highest  point 1071. 40 

East  Cobleskill,  0.08  mile  east  of;  at  summit  by  small  cemetery;  notch  in 
root  of  large  pine  tree  2^  feet  in  diameter  south  of  road 1169. 80 

Schoharie,  2^  miles  west  of;  notched  root  of  largo  pine  tree  2|  feet  in  diam- 
eter in  schoolhouse  yard 1122.09 

Schoharie,  1  mile  west  of,  600  feet  south  of  bridge  aqross  road,  30  feet  west 
of  north  and  south  road ;  notched  root  of  8-inch  elm  tree  by  north  road 
fence 740.11 

Schoharie,  oonrt-house;  south  side  of  south  door  in  west  front;  beveled 
jamb ;  aluminum  tablet,  marked  *'A  611" 610. 577 
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8CHOHABIB  TO  COBLBSKILL   VIA   MIDDLBBUBO,   FULTONHAH,    WATSONVILLE,    WEST   FULTON, 

AND  WARNBRVILLK. 

Feet. 
Schoharie,  1^  miles  -soatli  of  Bridge  street ;  on  railroad  bridge ;  north  abnt- 

ment,  west  wing,  second  step ;  dome-like  fossil  6  inches  from  face 608. 93 

Middleburg,  2  miles  north  of,  300  feet  south  of  railroad  crossing;  maple 

tree  3^  feet  in  diameter;  notch  in  root 618.51 

Middleburg,  250  feet  east  of  old  church,  south  side  of  street;  top  of  fire 

hydrant 632.85 

Middleburg,  100  feet  south  of  east  entrance  to  covered  bridge  over  Scho- 
harie Creek;  top  of  fire  hydrant 634.23 

Middleburg,  schoolhouse,  east  front,  south  of  entrance,  in  foundation  wall ; 

aluminum  tablet,  marked  "A  649" 649.051 

Middleburg,  If^  miles  southwest  of,  at  schoolhouse;  south  end  of  sill  of 

door  nearest  road 650. 75 

Watsonville,  at  road  to  northwest;   double-trunk  locust  tree  2  feet  in 

diameter  in  southwest  corner  of  roads ;  notch  on  root 690. 23 

Fultonham,  schoolhouse ;  pine  tree,  3  feet  in  diameter,  in  grounds ;  notch 

on  root 703.5 

Breakabeen,  1^  miles  north  of,  300  feet  north  of  road  corner;  iron  bridge 

over  Panther  Creek;  north  abutment,  west  end,  face  corner,  marked 

with  chiseled  square 727. 64 

West  Fulton,  iron  bridge  near  four  corners;  south  abutment,  east  end, 

face  comer,  marked  with  chiseled  square 1156.06 

West  Fulton,  iron  bridge  across  Panther  Creek ;  south  abutment,  east  end, 

in  coping;  aluminum  tablet,  marked  *'A  1156'' 1156.650 

West  Fulton,  If  miles  north  of,  100  feet  south  of  iron  bridge,  10  feet  west 

of  and  1  foot  above  road ;  chiseled  square  on  outcrop 1246. 08 

West  Fulton,  3  miles  north  of,  ^  mile  south  of  Yintonton ;  south  end  of 

doorsill,  schoolhouse 1389.93 

Warnerville,  2^^  miles  south  of,  at  road  comer  ^  mile  east  of  summit ;  maple 

tree  1  foot  in  diameter,  by  south  road  fence  50  feet  east  of  road  corner ; 

notched  point  on  root 1915. 9 

Warnerville,  ^  mile  south  of,  at  fork  of  road  near  sawmill ;  elm  tree,  3  feet 

in  diameter,  in  east  comer;  notch  on  root 1023. 12 

Cobleskill,  7  miles  west  of,  at  second  road  crossing  Delaware  and  Hudson 

Railroad,  west  of  main  road  to  Warnerville;  cattle  guard,  southwest 

comer,  west  wall ;  face  corner,  marked  with  chiseled  square 948. 72 

Breakabeen,  Lutheran  church;   foundation  west  side  5  feet  from  front 

comer ;  aluminum  tablet,  marked  "A  754" 753. 823 

MIDDLBBUBO  TO  FBANKLINTON. 

Middleburg,  south  end  of  village,  at  northeast  comer  of  road,  north;  top 

of  fire  hydrant 721.29 

Middleburg,  If  miles  southeast  of;  iron  bridge,  north  abutment,  east  wing, 

bridge  seat,  chiseled  square 742. 97 

Middleburg,  3  miles  south  of,  at  road  to  west;  bowlder,  15  feet  east  of  road 

opposite  corner  of  bam ;  chiseled  square 959. 43 

Middleburg,  4  miles  south  of,  150  feet  south  of  summit;  pine  tree  18  inches 

in  diameter,  notch  in  root 1278. 18 

Franklinton,  at  schoolhouse,  southwest  corner  of  foundation;  aluminum 

tablet,  marked  "A  1215" 1214.407 

Franklinton,  1|  miles  south  of,  road  to  west  across  foot  of  pond,  50  feet 

west  of  north  and  south  road ;  chiseled  square  on  bowlder 1161. 98 
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MONROE,   ONTARIO,   WAYNE,    SENECA,   CAYUGA,   ONONDAGA,  AND 

OSWEGO   COTTNTIBS. 

MACEDONy    NEWARK,    LYONS,   WEKD8PORT,   OSWEGO,    FULTON,   AND    BALDWINSVILLE 

QUADRANGLES. 

The  elevations  published  in  the  following  list  are  based  on  an 
alaminum  tablet  set  in  the  post-office  building  in  Oswego  and  marked 
"  295  OS  WGO.'^  The  elevation  of  this  bench  mark  is  accepted  as  294,738 
feet  above  mean  sea  level  as  determined  by  reference  to  the  United 
States  Engineer  Corps  bench  mark  on  stone  pier  in  Oswego.  This 
initial  bench  mark  and  that  of  the  United  States  Engineer  Corps  on 
the  old  light-house  at  Charlotte  have  been  reduced  to  mean  sea  level 
in  accordance  with  the  factors  published  on  page  203  of  the  Appendix 
to  Part  I  of  the  Nineteenth  Annual  lieport. 

The  leveling  was  done  under  the  direction  of  Messrs.  E.  B.  Clark 
and  J.  H.  Wheat,  topographers,  by  Messrs.  C.  H.  Semper  and  D.  E. 
Baxter,  levelmen. 

All  bench  marks  dependent  upon  this  datum  are  marked  with  the 
letters  "  OSWGO,"  in  addition  to  the  figures  of  elevation. 

CHARLOTTB  TO  OSWBOO,   ALONO  THE  ROME,    WATBRTOWN  AND  OODBN8BUBO  RAILROAD. 

Feet, 
Charlotte;  apper  side  of  water  table  of  old  light-lionae  at  the  south  south- 
east angle  east  of  the  sonth  window ;  United  States  Engineer's  bench 

mark w 282.15 

Genesee  River ;  railroad  swing  bridge  over;  on  southwest  comer  of  west 

abutment  of  bridge  on  top  of  parapet  wall ;  chiseled  square 256. 15 

Windsor ;  Rome,  Waterto wn  and  Ogdensburg  Railroad  station ;  cement 

foundation  of  first  post  of  station  east  of  building ;  chiseled  square 277. 45 

Windsor,  1.4  miles  east  of;  400  feet  west  of  through  cut;  north  of  track; 

large  marble  rock;  chiseled  square 266.84 

Irondequoit;  Lake  Shore  Hotel ;  top  of  rail  opposite 269. 2 

Irondequoit  Bay ;  Rome,  VVatertown  and  Ogdensburg  Railroad  bridge  over 
outlet  of;  fourth  step  of  east  abutment,  north  side  of  track;  chiseled 

square  on  northeast  corner 251. 22 

Forest  Lawn,  0.8  mile  west  of;  railroad  bridge  over  Webster  road;  on 

west  abutment,  north  side  of  top  step ;  chiseled  square 265. 48 

Forest  Lawn,  1.1  miles  east  of;  road  crossing ;  top  of  rail 308. 5 

Forest  Lawn,  2.3  miles  east  of;  road  crossing ;  top  of  rail 370. 6 

Webster,  1.7  miles  west  of;  on  rock  on  east  side  of  Klem  road  crossing,  20 

feet  sonth  of  track ;  chiseled  square 376.02 

Webster,  0.9  mile  west  of;  at  road  crossing,  top  of  rail 388. 0 

Webster,  0.9  mile  west  of;  on  top  of  stone  road  culvert  north  side  of  track, 

east  wall  of  culvert;  marked  □  with  chisel 388. 47 

Webster,  Main  street  crossing  of  Rome,  Watertown,  and  Ogdensburg   ' 
Railroad,  60  feet  south  of;  in  iront  of  coal  office  on  east  side  of  road,  on 

rock;  marked  o  with  chisel 405.54 

Webster,  0.4  mile  east  of;  road  crossing,  top  of  rail 410. 1 

Webster,  1.4  miles  east  of;  road  crossing,  top  of  rail 418. 1 

V/ebster,  1.9  miles  east  of;  on  bowlder  25  feet  north  of  track  on  farm 

crossing;  marked  □  with  chisel 419. 69 

Webster,  2  miles  east  of;  road  crossing,  top  of  rail 421. 2 

Union  Hill  station;  road  crossing,  top  of  rail 424.7 
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Feet. 
Union  Hill  station;  bowlder  on  east  side  of  highway  20  feet  north  of  rail- 
road ;  marked  n  with  chisel 422. 89 

Lakeside  station,  on  west  wall  of  railroad  culvert,  north  side  of  track, 

600  feet  west  of  station,  on  top  step  of;  marked  □  with  chisel 420. 55 

Lakeside,  hig^liway  crossing  east  of;  top  of  rail 423. 0 

Lakeside,  0.7  mile  east  of;  road  crossing,  top  of  rail 420. 2 

Ontario  Center,  Main  street  crossing  on  top  of  sluice  culvert  5  feet  south 

of  track,  on  east  end  of  culvert ;  marked  □  with  chisel 430. 24 

Ontario  Center,  0.5  miles  east  of;   on  railroad  culvert,  northwest  end; 

marked  n  with  chisel 420. 19 

Ontario  Center,  1.1  miles  east  of;  on  bowlder  at  end  of  railroad  culvert  in 

highway  400  feet  west  of  Ontario  station,   10  feet  north  of  track; 

marked  n  with  chisel 410. 93 

Ontario,  top  of  rail  in  front  of  station 413. 6 

Oni ario,  0.2  mile  cast  of;  road  crossing,  top  of  rail 408. 2 

Ontario,  1.7  miles  east  of;  on  bowlder  at  end  of  culvert  20  feet  north  of 

track  on  east  side  of  highway ;  marked  o  with  chisel 409. 59 

Ontario,  1.7  miles  east  of;  road  crossing,  on  top  of  rail 412. 0 

Ontario,  2.5  miles  east  of;  on  large  bowlder  south  of  track,  15  feet  from 

fence ;  marked  n  with  chisel 421. 45 

Ontario,  3.4  miles  east  of;  on  railroad  culvert  50  feet  east  of  highway  on 

north  side  of  track ;  marked  □  with  chisel 406. 75 

Ontario,  3.5  miles  east  of;  highway,  top  of  rail 410. 9 

Ontario,  4.3  miles  east  of;, highway,  top  of  rail 412.0 

Ontario,  4.3  miles  east  of;  on  bowlder  40  feet  south  of  track  and  30  feet 

east  of  highway ;  marked  □  with  chisel 408. 17 

Williamson  station,  top  of  rail  at 419. 1 

Williamson,  on  northwest  corner  of  road  crossing  400  east  of  station,  15 

feet  north  of  track,  on  bowlder ;  marked  a  with  chisel 417. 01 

Williamson,  0.8  mile  east  of;  top  of  rail  at  road  crossing 429. 1 

Williamson,  0.9  mile  east  of;  on  large  rock  north  of  railroad  900  feet  east 

of  highway ;  marked  □  with  chisel 423. 34 

East  W^illiamson ;  road  crossing;  top  of  rail 416. 0 

Williamson,  2.1  miles  east  of;  on  bowlder  at  base  of  mail  stand  on  south 

side  of  track ;  road  crossing  marked  D  with  chisel 415. 56 

Williamson,  3  miles  east  of;  on  bowlder  25  feet  south  of  track  on  east  side 

of  highway ;  marked  G  with  chisel 424. 46 

Williamson,  3  miles  east  of;  crossroad,  top  of  rail 422. 6 

Williamson,  3.8  miles  east  of;  road  crossing ;  top  of  rail 408. 6 

Williamson,  3.8  miles  east  of;  on  large  bowlder  on  west  side  of  road  north 

of  railroad  track  at  corner  of  fence ;  marked  D  with  chisel 407. 87 

Williamson,  4.9  miles  east  of;  road  crossing ;  top  of  rail 416. 1 

Williamson,  4.9  miles  east  of;  on  bowlder  8  feet  north  of  track ;  1  foot 

east  of  highway ;  marked  D  with  chisel 415. 16 

Williamson,  6.1  miles  east  of;  road  crossing ;  top  of  rail 428. 6 

Sodus ;  highway  crossing ;  main  track ;  top  of  rail 427. 8 

Sodus;  on  large  bowlder  20  feet  north  of  track;  15  feet  east  of  highway 

at  station ;  marked  D  with  chisel 427. 53 

Sodus;  aluminum  tablet  in  water  table  at  southwest  comer  of  Third  M. 

E.  Church  on  Kidge  road;  marked  "457  0" 457.245 

Sodus,  0.2  mile  east  of;  rond  crossing ;  top  of  rail 428. 1 

Sodus,  0.3  mile  east  of;  road  crossing ;  top  of  rail 432. 0 

Sodus,  1.5  miles  east  of;  road  crossing ;  top  of  rail 427. 1 

Sodus,  1.5  miles  east  of;  on  bowlder  in  highway  15  feet  south  of  track  and 

5  feet  west  of  fence :  marked  D  with  chisel 423. 75 

Sodus,  2  miles  east  of ;  road  crossing ;  top  of  rail 419.9 
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'  SoduBy  2.4  miles  east  of;  on  lar^e  bowlder  flash  with  ground;*  100  feet 

[  Bonth  of  railroad;  east  side  of  road  in  front  of  small  yellow  house; 

S  marked  C  with  chisel 396.47 

SodnSy  2.4  miles  east  of;  road  crossing;  top  of  rail 397. 9 

Wallington ;  on  southwest  comer  of  stone  foundation  of  railroad  water 

tank ;  marked  D  with  chisel 404. 89 

Wallington,  0.9  mile  east  of;  on  large  bowlder  25  feet  north  of  railroad 

track  and  35  feet  we^t  of  milopost,  114  S.  B. ;  cut  D  with  chisel 389. 48 

Wallington,  1.3  miles  east  of;  highway  crossing ;  top  of  rail 381. 8 

Alton ;  highway  crossing ;  top  of  north  rail 401. 8 

Alton ;  on  large  bowlder  in  bank  in  southeast  comer,  20  feet  east  of  cen- 
ter of  road  and  8  feet  south  of  track ;  cut  G  with  chisel 401. 41 

Alton,  0.3  mile  east  of;  top  of  rail  at  highway  crossing 400. 6 

Alton,  0.5  mile  east  of;  highway  crossing ;  top  of  north  rail 407. 5 

Alton,  0.5  mile  east  of;  bowlder  in  ditch  in  northeast  comer ;  3  feet  from 

center  of  highway  and  10  feet  from  track ;  out  G  with  chisel 406. 86 

Alton,  1.2  miles  east  of;  on  large  bowlder  290  feet  west  of  center  of  high- 
way crossing  on  north  bank ;  cut  G  with  chisel 403. 53 

Alton,  1.2  miles  east  of;  highway  crossing ;  top  of  north  rail 400. 9 

Alton,  2  miles  east  of;  road  crossing;  milepost,  S.  B.  117,  top  of  north  rail.      399. 4 
Alton,  2  miles  east  of;  stone  in  southeast  corner  of  road  crossing,  23  feet 
east  of  center  of  road  and  2  feet  south  of  railroad  track ;  cut  G  with 

chisel 398.65 

Alton,  2.3  miles  east  of;  (Dunbar's)  road  crossing;  top  of  north  rail 392. 7 

Alton,  2.5  miles  east  of;  highway  crossing ;  top  of  rail 392. 6 

Alton,  2.9  miles  east  of;  private  road  crossing;  continuation  of  public 

highway,  500  feet  to  north  near  S.  B.  118 394.5 

Alton,  3.3  miles  east  of;  spike  in  telegraph  pole  on  south  side  of  public 
highway  running  parallel  to  railroad  and  tangent  at  this  point;  in  front 

of  buff-colored  house 389.38 

Alton,  4  miles  east  of;  on  large  bowlder  12  feet  north  of  track  and  800  feet 
east  of  highway  and  at  east  end  of  high  railroad  fill;  200  feet  west  of 

milepost,  S.  B.  119;  marked  G  on  top,  also  *'382  0" 382.13 

Alton,  3.9  miles  east  of;  highway  crossing ;  top  of  north  rail 382. 7 

Alton,  4.9  miles  east  of;  highway  crossing;  top  of  rail;  at  North  Rose  ...       388. 0 
Alton,  4.9  miles  east  of;  spike  in  telegraph  pole  on  southeast  corner;  10 
feet  east  of  highway  and  5  feet  south  of  switch  at  road  crossing  at  North 

Rose 388.46 

North  Rose ;  elevation  in  front  of  station ;  top  of  rail 386. 80 

North  Rose,  0.5  mile  east  of;  on  south  end  of  west  abutment  of  open-top 

culvert  for  small  stream ;  cut  G  with  chisel 379. 47 

North  Rose,  1.3  miles  east  of;  at  road  crossing ;  top  of  rail 399. 7 

North  Rose,  1.6  miles  east  of;  large  bowlder,  northeast  corner  of  road 
crossing;  12  feet  north  of  track  and  15  feet  east  of  railroad;  2  feet 

below  track  level ;  cut  G  on  top  with  chisel 385. 14 

North  Rose,  1.6  miles  east  of;  highway  crossing;  top  of  north  rail 387.5 

North  Rose,  2.1  miles  east  of;  highway  crossing;  section  post  No  25;  top 

of  north  rail 361.7 

North  Rose,  2.3  miles  east  of;  middle  of  south  end  of  masonry  culvert; 

600  feet  west  of  highway  crossing ;  cut  G  with  chisel 355. 41 

North  Rose,  2.4  miles  east  of;  highway  crossing ;  top  of  north  rail 355. 8 

North  Rose,  2.4  miles  east  of ;  top  of  north  rail ;  over  culvert;  large  drain.      355.7 

North  Rose,  3.2  miles  east  of;  highway  crossing;  top  of  north  rail 363.9 

North  Rose,  3.3  miles  east  of;  large  bowlder  at  west  edge  of  highway;  35 

feet  north  of  tracks;  cut  C  with  chisel 361.38 

North  Rose,  3.8  miles  ea«t  of;  highway  crossing;  top  of  north  rail 362. 5 
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Feet. 

Wolcott ;  Main  street  highway  oroasing ;  top  of  north  rail 360. 7 

Wolcott,  4.6  miles  east  of  North  Rose;  75  feet  west  of  Rome,  Watertown 
and  Ogdensburg  station;  on  large  bowlder;   on  southwest  corner  of 

highway  crossing ;  marked  D  with  chisel 361. 82 

Wolcott,  0. 2  mile  east  of;  highway  crossing ;  top  of  north  rail 355. 9 

Wolcott,  0.9  mile  east  of;  highway  crossing ;  top  of  north  rail 358. 0 

Woloott,  0.9  mile  east  of;  on  bowlder  in  east  end  of  highway  drain ;  6  feet 

north  of  railroad  track 357. 19 

Wolcott,  0.9  mile  east  of;  highway  crossing ;  top  of  north  rail 359. 0 

Wolcott,  1.7  miles  east  of;  highway  crossing ;  top  of  north  rail 394. 0 

Wolcott,  1.7  miles  east  of;  on  large  bowlder,  2  feet  east  of  west  margin  of 

highway  and  30  feet  north  of  railroad ;  cat  D  with  chisel 393. 34 

Wolcott,  2.4  miles  east  of;  on  large  bowlder  6  feet  north  of  track  and  mid- 
way between  highway  crossings ;  cut  D  with  chisel ^. 422. 24 

Wolcott,  3  miles  east  of;  highway  crossing ;  top  of  north  rail 423. 1 

Wolcott,  3  miles  east  of;  10  feet  cast  of  center  of  highway  and  28  feet 
south  of  railroad;  at  foot  of  post  holding  railroad  danger  signal;  cut  D 

with  chisel '. 423.35 

Wolcott,  4.2  miles  east  of;  on  large  bowlder  in  southwest  angle  of  high- 
way crossing ;  4  feet  north  of  railroad  track  and  20  feet  from  center  of 

highway ;  cut  D  with  chisel 408. 54 

Red  Creek,  1.6  miles  west  of;  large  bowlder  in  southwest  angle  of  road 
crossing:  4  feet  from  track  and  20  feet  from  center  of  highway;  cut  D 

on  top  with  chisel 408. 54 

Red  Creek,  1.6  miles  southwest  of;  top  of  rail  at  highway  crossing 407. 6 

Red  Creek;  aluminum  tablet  in  stone  foundation  of  Red  Creek  Academy, 
situated  on  Second  street;  225  feet  north  of  Rome,  Watertown  and 
Ogdensburg  Railroad,  on  west  side  of  street,  marked  *'  355  OS WGO  "  . .       355. 400 

Red  Creek,  road  crossing ;  top  of  rail ;  200  feet  west  of  station 334. 3 

Sterling,  4.6  miles  southwest  of;  top  step  of  east  end  of  south  abutment 

of  railroad  bridge  over  Red  Creek ;  cut  D  with  chisel 333. 59 

Sterling,  4.5  miles  southwest  of;  top  of  rail  at  highway  crossing 335. 0 

Sterling,  3.7  miles  southwest  of;  top  of  rail  at  highway  crossing 325. 8 

Sterling,  2.5  miles  southwest  of;  on  top  of  bowlder  15  feet  east  of  railroad 

and  10  feet  north  of  highway ;  cut  D  on  top  with  chisel 327. 10 

Sterling,  2.5  miles  southwest  of;  top  of  rail  at  road  crossing 324. 7 

Sterling,  2.1  miles  southwest  of;  fourth  step,  north  abutment,  east  wing 

of  railroad  bridge  over  highway ;  cut  D  with  chisel 338. 47 

Sterling,  1.5  miles  southwest  of;  on  large  bowlder  5  feet  south  of  track 

and  125  feet  west  of  center  of  highway ;  cut  D  on  top  with  chisel 361. 15 

Sterling,  1.5  miles  southwest  of;  top  of  rail  at  road  crossing 363. 7 

Sterling,  0.9  mile  southwest  of;  top  of  rail  at  road  crossing 365. 7 

Sterling,  0.5  mile  southwest  of;  under  wooden  highway  bridge,  top  of  rail.       348. 4 
Sterling,  spike  in  telegraph  pole ;  on  south  side  of  station ;  60  feet  west  of 
west  end  of  railroad  station  and  175  feet  west  of  railroad  crossing,  Rome, 

Watertown  and  Ogdensburg  and  Lehigh  Valley  railroads 322. 10 

Sterling;  top  of  rail  at  crossing  of  Rome,  Watertown  and  Ogdensburg  and 

Lehigh  Valley  railroads 320.0 

Crockett,  2  miles  southwest  of;  west  abutment,  north  wing  of  open  cul- 
vert ;  out  D  with  chisel 301. 85 

Crockett,  1.8  miles  southwest  of;  east  abutment,  north  side  of  bridge;  cut 

D  with  chisel 305.96 

Crockett,  1.6  miles  southwest  of;  road  crossing ;  top  of  rail 309. 5 

Crockett,  1.3  miles  southwest  of;  large  rock  25  feet  west  of  railroad  and 
20  feet  north  of  center  of  public  road;  cut  D  on  top  with  chisel 305. 17 
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Feet. 
Crockett,  0.4  mile  Routliwest  of;  top  of  north  abutment,  west  end  of  open 

culvert;  cut  D  with  chisel 327.99 

Crockett,  0.3  mile  southwest  of;  top  of  rail  at  road  crossing 331. 2 

Hannibal,  2.6  miles  west  of;  large  bowlder  5  feet  south  of  switching  track 
and  200  feet  east  of  Crockett  station ;  cut  D  with  chisel 333. 88 

Hannibal,  1.6  miles  west  of;  bridge  No.  29,  top  of  north  side  of  east  abut- 
ment ;  cut  n  with  chisel 321. 81 

Hannibal,  1.2  miles  west  of;  large  bowlder  15  feet  north  of  track  and  60 
feet  west  of  ringing  post ;  cut  □  on  top  with  chisel 339. 56 

Hannibal,  1  mile  west  of;  road  crossing ;  top  of  rail , 351. 6 

Hannibal,  1  mile  west  of;  large  bowlder  80  feet  north  of  track  and  75  feet 
east  of  center  of  road  crossing ;  cut  D  on  top  with  chisel 350. 36 

Hannibal,  schoolhouse  on  Oswego  street  at;  aluminum  tablet  in  stone 
doorsill  of  north  entrance;  marked  '«354  0SWGO" 354.043 

Fumiss,  5  miles  southwest  of;  road  crossing;  top  of  high  rail 365. 8 

Furniss,  5  miles  southwest  of;  large  bowlder  10  feet  west  of  track;  30  feet 
north  of  north  margin  of  highway ;  cut  U  with  chisel 367. 19 

Furniss,  4.3  miles  sonthwest  of;  large  bowlder  10  feet  west  of  track  and  1 
foot  below  track  level;  1,000  feet  north  of  milepost  142;  cut  D  on  top 
with  chisel 363.27 

Furniss,  3.6  miles  southwest  of;  on  large  bowlder  northeast  angle  of  cross- 
ing ;  2  feet  east  of  track ;  cut  G  with  chisel 366. 25 

Furniss,  3.6  miles  southwest  of;  road  crossing ;  top  of  high  rail 367. 8 

Fumiss,  3.1  miles  Houthweat  of;  large  bowlder  3  feet  west  of  south  end  of 
Wheeler  station ;  cut  D  with  chisel 368.24 

Fumiss,  2.4  miles  southwest  of;  on  rock  in  bank;  6  feet  west  of  track; 
750  feet  north  of  milepost,  S.  B.  144 ;  cut  □  on  top  with  chisel 375.  39 

Fumiss,  1.5  miles  southwest  of;  on  east  side  of  north  abutment  of  large 
open  culvert;  cut  D  with  chisel 365. 11 

Furniss,  1  mile  southwest  of;  large  bowlder  on  west  end  of  road;  drain  12 
feet  east  of  track;  12  feet  north  of  fence  line;  on  south  side  of  fence 
line ;  cut  D  with  chisel 356. 34 

Fumiss,  top  of  large  bowlder  between  main  track  and  switch  track ;  90 
feet  south  of  south  end  of  station 358. 14 

Oswego,  3.9  miles  southwest  of;  on  bowlder  15  feet  west  of  track  and  20 
feot  north  of  ringing  post  on  east  of  track ;  cut  G  with  chisel 328. 30 

Oswego,  3  miles  southwest  of;  on  rock  20  feet  east  of  track ;  15  feet  north 
of  post  marked  section  11 ;  cut  G  on  top  with  chisel 351. 65 

Oswego,  2.3  miles  southwest  of;  on  bowlder  5  feet  west  of  track ;  50  feet 
north  of  small  butternut  tree  on  fence  line;  1,500  feet  north  of  highway 
bridge  over  railroad ;  cut  G  on  top  with  chisel 353. 33 

Oswego;  1.3  miles  from  Government  bench  mark  at  foot  of  Third  street; 
on  top  of  east  end  of  north  wall  of  Rome,  Watertown  and  Ogdensburg 
Railroad  bridge  abutment  over  Erie  street ;  cut  G  on  top  with  chisel . . .      308. 81 

Oswego;  large  bowlder  on  southwest  comer  of  Utica  and  Fourth  streets; 
10  feet  irom  small  switch  house ;  cut  G  with  chisel 303. 87 

Oswego;  top  of  iron  bolt  flush  with  top  of  masonry  of  old  United  States 
stone  pier  at  foot  of  West  Third  street,  5  feet  back  from  east  face  of 

US 
pier  and  3.5  feet  north  of  wharf  line  of  south  side  of  basin ;  marked  +  250. 88 

BM 
Oswego;  x>ost-office  building,  comer  of  Oneida  and  West  First  streets; 
water  table  northeast  comer ;  aluminum  tablet,  marked  < '  295  OS  WOO  " .      294. 738 

WKBSTBB  TO  VAIRPOBT. 

Webster,  100  feet  south  of  Ridge  road,  in  front  of  L.  Schermerhom's 
house;  base  of  southwest  comer  of  cement  stepping  stone;  chiseled 
square 459.55 
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Feet. 
Webster;  Union  Academy ;  in  water  table  at  northeast  corner  of  building ; 

aluminum  tablet,  marlted  "465  OS WGO" 465.215 

Webster,  0.7  mile  south  of;  40  feet  north  of  north  side  of  brick  house;  on 

large  bowlder  west  side  of  road  5  feet  from  fence ;  chiseled  square 488. 45 

Webster,  1.1  miles  south  of;  180  feet  north  of  north  side  of  small  white 

house  east  of  road;  on  large  bowlder  on  west  side  of  road;   chiseled 

square 480.68 

Webster,  2.2  miles  south  of;  110  feet  north  of  crossroad;  on  large  bowlder 

east  side  of  road  at  end  of  culvert ;  chiseled  square 483. 97 

Webster,  2.5  miles  south  of;  3-U)  feet  north  of  north  side  of  small  white 

house ;  on  large  rock  in  ditch  east  side  of  road ;  chiseled  square 499. 92 

Webster,  3  miles  south  of,  opposite  schoolhonse  at  crossroads;  on  large 

bowlder  southwest  corner  of  roads ;  chiseled  square 515. 49 

Webster,  4.4  miles  south  of;  in  front  of  William  Spinks's  house ;  chiseled 

square  on  stepping  stono 520.36 

Webster,  5.3  miles  south  of;  40  feet  south  of  south  side  of  B.  B.  Clark's 

house ;  on  large  bowlder  east  side  of  road ;  chiseled  square 501. 05 

Webster,  6.4  miles  south  of;  75  feet  south  of  south  side  of  Ed.  Jordan's 

house ;  on  large  bowlder  west  side  of  road ;  chiseled  square 467. 63 

Webster,  7  miles  south  of;  in  front  of  E.  L.  Hodgkins*s  farm;  stepping 

stone  on  west  side  of  road ;  chiseled  square 466. 84 

Fairport ;  southeast  corner  of  High  and  Main  streets ;  100  feet  north  of 

New  York  Central  and  Hudson  River  Railroad;    chiseled  square  on 

bowlder 460.04 

Fairport;  Main  street;  top  of  rail,  track  No.  2,  New  York  Central  and 

Hudson  River  Railroad 454. 9 

Fairport ;  Mai  n  street ;  top  of  rail,  West  Shore  Railroad 454. 7 

Fairport,  100  feet  east  of  Main  street  bridge  over  Erie  Canal ;  top  of  post 

Erie  Canal  bench  mark 465. 6 

Fairport;  Union  School ;  in  water  table  of  Church  street  front;  aluminum 

tablet  marked  "498  OSWGO" 498.054 

Fairport,  0.6 mile  east  of;  bridge  No.  44  (F.  P.  Baker's)  over  Erie  Canal;  on 

east  wing  of  abutment ;  chiseled  square  ( Erie  Canal  bench  mark) 466. 564 

ONTAUO  CBNTKB  TO  PALMYRA,  VIA  WALWORTH. 

Ontario  Center,  0.7  mile  south  of;  48  feet  south  of  old  weather-stained 

house ;  on  bowlder,  west  side  of  road ;  chiseled  square 440. 40 

Ontario  Center,  2.1  miles  south  of;  12  feet  south  of  north  side  of  John 

Newlin's  house ;  on  bowlder,  west  side  of  road ;  chiseled  square 472. 92 

Ontario  Center,  3  miles  south  of;   150  feet  north  of  road  intersection; 

bowlder,  east  side  of  road  10  feet  from  fence ;  chiseled  square 476. 65 

Ontario  Center,  4  miles  south  of;  115  feet  north  of  old  bam  east  side  of 

road ;  on  bowlder  west  side  of  road ;  chiseled  square 502. 25 

Ontario  Center,  5.2  miles  south  of;  on  stepping-stone  in  front  of  W.  E. 

Clark's  residence ;  chiseled  square 531. 29 

Ontario  Center,  6.4  miles  south  of;  in  front  of  first  house  east  of  turn  in 

road;  on  bowlder  at  end  of  drain,  west  side  of  road;  chiseled  square  ..       509. 12. 
Walworth;  southwest  corner  of  first  road  west  of  Main  street;  chiseled 

square  on  rock  at  foot  of  elm  tree 535. 92 

Walworth;  Walworth  Academy;   water  table  at  northwest   corner  of 

building;  aluminum  tablet  marked  ** 564  OS WGO" 563.895 

Walworth,  0.2  mile  south  of;  1,200  feet  north  of  Cragg's  Roller  Mills;  on 

rock  west  side  of  road  15  feet  from  fence,  and  50  feet  south  of  small 

white  house  on  east  side  of  road ;  chiseled  sciuare 461. 27 

Palmyra  Aqueduct,  3  miles  north  of;  100  feet  north  of  cross  road;  on 

bowlder  northeast  side  of  road  2  feet  from  fence ;  chiseled  square 516. 59 
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Feet. 
Palmyra  Aqaednct,  1  mile  north  of;  200  feet  south  of  large  square  brick 

house;  telegraph  pole  east  side  of  road ;  spike  iu 475. 78 

Palmyra,  1  mile  west  of;  Mud  Creek  Aqueduct;  in  buttress  south  wing 

west  abutment ;  aluminum  tablet  marked  '<  446  OSWGO '' 445. 817 

WIUJAMHOW  TO  MABION. 

Williamson ;  Union  Academy ;  northwest  comer  of  building ;  aluminum 
tablet  marked ''454  OS  WOO" 453.833 

Williamson,  1  mile  south  of;  325  feet  south  of  small  white  house  west  of 
road ;  on  bowlder,  east  side  of  road ;  chiseled  square 491. 53 

WillifimsoD,  2  miles  south  of;  on  standard  scales  platform  east  side  of 
road;  south  drift  bolt  of  east  stringer 488.29 

W^illiamson,  3  miles  south  of,  at  road  east,  100  feet  from  comer;  stone  car- 
riage step  north  side  of  road ;  chiseled  square 490. 06 

Williamson,  3.6  miles  south  of,  at  crossroads;  stone,  flush  with  surface  of 
ground,  in  west  point  of  triangular  grass  plot  formed  by  roads;  chiseled 
square 459.89 

Williamson,  4.3  miles  south  of;  on  rook,  southwest  comer  of  private  road 
to  house,  10  feet  from  fence  corner ;  chiseled  square 502. 83 

Williamson,  5.1  miles  south  of;  within  northern  limit  of  the  town  of 
Marion ;  on  rock  at  southeast  corner  of  road  to  east  at  foot  of  maple  tree 
by  footpath;  chiseled  square 448.62 

Marion,  Presbyterian  church;  south  end  of  east  retaining  wall  of  lawn; 
ohiseled  square 460.03 

Marion;  500  feet  north  of  the  Four  Corners;  Main  street  front  of  the 
Marion  Collegiate  Institute;  aluminum  tablet  marked  "462  OSWG(y\.      461. 803 

WALUNOTON  TO  NEWARK,  ALONO  HOBTHBRK  CXMTIUL  RAILWAY. 

Wallington,  0.9  mile  south  of;  culvert  No.  45,  over  Salmon  Creek ;  north- 
west comer  of  masonry ;  chiseled  square 404. 89 

Sodns  Center,  0.3  mile  south  of;  bridge  No.  44,  over  Salmon  Creek ;  on 
west  wing  of  south  abutment ;  chiseled  square 410. 02 

Sodus  Center,  2.1  miles  south  of;  25  feet  north  of  center  of  highway  cross- 
ing; on  west  end  of  north  abutment  of  old  masonry  culvert  (now  filled 
in) ;  chiseled  square 422. 74 

Sodus  Center,  3.4  miles  south  of;  10  feet  east  of  railroad  track ;  on  top  of 
large  bowlder  forming  north  abutment  of  old  culvert  waU;  chiseled 
square 432.51 

Zurich ;  top  of  rail  opposite  station 440. 5 

Zurich;  25  feet  south  of  center  of  highway;  on  large  stone  in  west  end  of 
culvert;  chiseled  square 439.09 

Zurich,  0.7  mile  south  of;  20  feet  south  of  center  of  highway  crossing;  25 
feet  west  of  railroad  track ;  on  bowlder ;  chiseled  square 430. 42 

Zurich,  1.9  miles  south  of;  on  large  white  bowlder  8  feet  east  of  tracks  at 
foot  of  sand  bank;  chiseled  square 421.90 

Zurich,  3.3  miles  south  of;  8  feet  east  of  railroad  tracks;  on  large  bowlder 
in  southeast  angle  of  road  crossing ;  chiseled  square 482. 21 

Fairville ;  brick  sohoolhouse,  district  No.  2, 475  feet  west  of  Northern  Cen- 
tral Bailway ;  in  masonry  foundation,  7  feet  south  of  front  entrance ; 
aluminum  tablet  marked  "4560SWGO" 455.802 

Fairville;  300  feet  south  of  station;  top  step  of  west  end  of  south  abut- 
ment of  large  open  culvert ;  chiseled  square 418. 64 

Fairville,  0.9  mile  south  of;  railroad  bridge  No.  40,  over  Mud  Creek ;  on 

west  end  of  south  abutment;  chiseled  square 413.21 
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*Feet. 
Fairville,  2.1  miles  south  of;  35  feet  south  of  highway  crossing;  10  feet 

east  of  railroad  track ;  spike  in  east  side  of  telegraph  pole 411. 58 

Falrville,  2.9  miles  south  of;  railroad  bridge  No.  37  over  Mud  Creek;  chis- 
eled square;  west  end  of  south  abutment 415.36 

Fairville,  3.4  miles  south  of;  Northern  Central  Railway  bridge  over  New 
York  Central  and  Hudson  River  Railroad  tracks ;  on  top  step,  west  end, 
south  abutment;  chiseled  square.  (This  is  Newark  Station  of  N.  Y.  C.  & 
H.R.R.R.) 433.26 

Newark;  Charles  street  bridge  over  Erie  Canal;  towpath  side;  on  bot- 
tom step,  east  wing ;  chiseled  square 446. 83 

Newark;  southwest  corner  of  Charles  and  Miller  streets;  in  water  table 
of  Miller  street  front,  Baptist  church,  1  foot  from  northeast  comer; 
aluminum  tablet, marked  "457  OSWGO" 456.595 

08WB00  TO  NBWPOBT,   VIA  FULTON,  PHCKNIX,   BALDWIN8VU«LB,  AND  WARNBB8. 

Oswego ;  top  of  fire  plug,  southwest  corner  of  Third  and  Cayuga  streets. .       287. 49 
Oswego;  crossing  West  Third  street,  over  Delaware,  Lackawanna  and 

Western  freight  track ;  fire  plug,  northeast  corner 300. 63 

Oswego,  1.9  miles  south  of;  250  feet  southeast  of  switch  on  siding  east  of 

main   track;   25  feet  northwest  of  milepost,  15  feet  east  of  siding; 

bowlder  marked  D  with  chisel 320. 05 

Oswego,  3.4  miles  south  of;  Delaware,  Lackawanna  and  Western  Rail- 
road; Htone  on  east  side  of  track  opposite  stone  marking  city  limits; 

10  feet  from  track;   marked  D  with  chisel;    500  feet  south  of  road 

crossing 334. 21 

Oswego,  4.6  miles  south  of;  road  crossing;  1  foot  below  crossing;  bowl- 
der marked  D  with  chisel 329. 29 

Minetto;  State  dam,   west  side  of  Oswego  River;  southeast  comer  of 

third    bulkhead   pier  on  top    of  surface;    aluminum    tablet  marked 

"302  A" 302.314 

Minetto,  0.07  mile  south  of;  canal  bench  mark  at  Lock  No.  12,  Oswego 

Canal ;  copper  bolt  between  cinchers  of  middle  gate 307. 51 

Minetto,  1.3  miles  south  of;  canal  bench  mark  at  bridge,  west  abutment, 

south  wing,  second  step ;  copper  bolt 310. 25 

Minetto,  0.3  mile  south  of;  canal  bench  mark,  guard  lock  No.  4,  Oswego 

Canal ;  copper  bolt  between  cinchers  of  middle  gate 310  96 

Minetto,  4.7  miles  south  of;  canal  bench  mark,  Oswego  Canal,  Lock  No. 

11 ;  copper  bolt  middle  hollow  quoin  between  cinchers 319. 11 

Minetto,  5.5  miles  south  of;  canal  bench  mark.  Oswego  Canal ;  copper  bolt 

on  first  stone  step ;  abutment,  south  eud 321. 39 

Minetto,  5.5  miles  south  of;  floor  of  highway  bridge  over  canal 332. 39 

Minetto,  6.1  miles  south  of;  canal  bench  mark,   Oswego  Canal;  copper 

bolt  on  north  hollow  quoin  between  cinchers,  Lock  No.  10 327. 91 

Minetto,  5.9  miles  south  of;  canal  bench  mark,  Oswego  Canal;  copper 

bolt  in  first  step  of  abutment  south  end 322. 09 

Minetto,  6.2  miles  south  of;  canal  bench  mark,  Oswego  Canal,  Lock  No. 

9 ;  copper  bolt  in  middle  hollow  quoin  between  cinchers 336. 08 

Fulton ;  northwest  bolt  in  base  of  iron  post  of  Main  street  bridge,  north 

end  of  towpath  fence 338. 86 

Fulton;  aluminum  tablet  in  town  hall,  northwest  corner  in  water  table; 

South  First  street;  marked  "363  A" 363.446 

Fulton,  0.5  mile  south  of;  canal  bench  mark,  Oswego  Canal,  Lock  No.  8; 

copper  bolt  lower  hollow  quoin  between  cinchers 346. 85 

Fulton,  0.8  mile  south  of;  canal  bench  mark,  Oswego  Canal;  oopper  bolt; 

first  step  of  abutment,  south  end 349.91 
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Feet. 
Falton,  0.9  mile  soath  of;  oanal  bench  mark,  Oewego  Canal ;  gnard  Look 

No.  3 ;  copper  bolt  in  lower  hollow  qaoln  between  cinchers S50. 95 

Fulton,  2.4  miles  Boath  of;  on  soath  end  of  stone  wall,  onlvert;  marked  D 

with  chisel 353.63 

Fulton,  4.3  miles  south  of;  canal  bench  mark,  Oswego  Canal,  Look  No.  7; 

copper  bolt  in  middle  hollow  quoin  between  cinchers 352. 49 

Fulton,  5.5  miles  south  of;  oanal  bench  mark,  Oswego  Canal,  unused  lock ; 

OQpper  bolt  in  lower  hollow  quoin 358.89 

Hinmausville ;  canal  bench  mark,  Oswego  Canal,  Look  No.  6 ;  copper  bolt^ 

in  lower  hollow  quoin  between  cinchers 359. 70 

PhoBuix;  Culvert  street;  oanal  bench  mark,  Oswego  Canal;  copper  bolt 

in  second  step  of  bridge  abutment,  south  end 363.91 

Phcenix ;  fire  plug  in  Canal  street,  300  feet  south  of  Bridge  street 371. 52 

PhcBuiz;  Bridge  and  Cherry  streets;  northwest  comer  of  Union  Acad- 
emy; Cherry  street  front;  water  table;  aluminum  tablet,  marked  '^894 

OSWGO" 394.066 

PbcBuix ;  canal  bench  mark,  Oswego  Canal ;  copper  bolt  in  second  step  of 

abutment,  south  end,  on  Bridge  street ;  marked  *^  364  A'' 364. 054 

Phoenix ;  canal  bench  mark,  Oswego  Canal,  Guard  Lock  No.  1 ;  copper  bolt 

in  upper  hollow  quoin  between  cinchers ;  marked  '*  363  A'' 363. 458 

Baldwinsville ;  fire  plug  in  comer  of  East  Oneida  and  Pine  streets 403. 07 

Baldwinsville ;  top  of  rail  of  Delaware,  Lackawanna  and  Western  Railroad 

on  East  Oneida  street 388.63 

Baldwinsville;   southeast  comer  of  Free  Academy  on  Elizabeth  street; 

aluminum  tablet,  marked  "423  OSWGO" 423.438 

Baldwinsville,  0.5  mUe  south  of;  on  cement  stepping  stone  in  front  of 

James  Kel ley's  house,  on  Syracuse  street,  southeast  comer  stone 384. 608 

Baldwinsville^  2.1  miles  south  of,  on  northwest  end;  large  stone  over 

creek  crossing  marked  D  with  chisel 413.60 

Baldwinsville,  3.3  miles  south  of;  on  bowlder  on  east  side  of  road  700  feet 

north  of  foot  of  hill;  marked  D  with  chisel 467.98 

Baldwinsville,  4.3  miles  south  of;  on  large  bowlder  at  foot  of  hill  on  north 

side  of  road;  marked  D  with  chisel 431.69 

Baldwinsville,  5  miles  south  of;  on  bowlder  on  south  side  of  road ;  marked 

in  with  chisel,  900  feet  east  of  turn  in  road 424.25 

Baldwinsville,  6  miles  south  of;  on  cement  water  trough  in  front  of  brick 

house  on  west  side  of  road  at  end  of  cement  wall ;  fence  marked  with 

chiseled  square 460.65 

Warners;  700  feet  east  of  crossroads;  Mr.  Hawley's  brick  dwelling;  in 

east  end  of  stone  water  table ;  aluminum  tablet,  marked  '<477  OSWGC      477. 423 
Newport,  at  Warners;  Erie  Canal  bench  mark;  southwest  comer  of  hotel 

bam,  30  feet  north  of  canal ;  chisel  mark  on  bowlder 411. 82 

rULTON  TO  OeWSOO,  VIA  GILBRBTS  XILLtf,  PAUBMO,  CUFFOBD,  VBSMILION,  AND  SOUTH 

CBIBA. 

Fulton;  northwest,  bolt  in  iron  post  in  north  end  of  towpath  fence,  cor- 
ner of  South  First  and  Oneida  streets 438. 86 

Fulton ;  on  top  of  fire  plug  on  northwest  comer  of  South  Sixth  and  Utica 
streets 357.77 

Fulton,  2.1  miles  east  of;  on  large  bowlder  on  north  side  of  road  200  feet 
east  of  hill  snnmiit  and  on  comer  of  farm  line;  marked  D  with  chisel  .      423. 83 

Fulton,  4.9  miles  east  of;  on  bowlder  at  foot  of  hill  on  south  side  of  road  at 
base  of  two  maple  trees ;  marked  G  with  chisel 432.19 

Fulton,  5.1  miles  east  of ;  on  large  bowlder  at  southwest  comer  of  cross- 
road, 6  feet  from  comer  of  fence;  marked  D  with  chisel 463.67 
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Feet. 
Gilberts  Mills,  soatheast  oomer  of  district  school  No.  5 ;  aluminum  tablet, 

marked  ^'435  OS  WGO" 435.054 

Gilberts  Mills;  on  northwest  bolt  of  bridge  on  truss  over  Fish  Creek 394. 48 

Gilberts  Mills,  1  mile  east  of;  on  stone  post  marked  **  108  N.  Y.  S.  S. ;''  on 

summit  of  hill  80  feet  south  of  road  margin 577. 73 

Gilberts  Mills;  1.1  miles  east  of;  on  bowlder  in  front  of  Newell  Wallace's 

house,  15  feet  north  of  stone  fence  and  in  line  of  west  margin  of  house ; 

marked  D  with  chisel 483.82 

Gilberts  Mills,  2.5  miles  north  of;  on  bowlder  at  west  end  of  culvert  in 

front  of  stone  schoolhousci  marked  D  with  chisel 426. 79 

Gilberts  Mills,  3.8  miles  north  of;   spike  in  root  of  maple  tree  in  front 

yard  of  Mrs.  A.  Ball's  house,  opposite  center  of  house 472. 39 

Gilberts  Mills,  4.4  miles  north  of;  on  bowlder  on  southwest  corner  of  road 

at  end  of  fence;  marked  D  with  chisel 472. 12 

Palermo,  300  feet  south  of  post-office  at ;  on  bowlder  at  southeast  corner 

of  crossroads;  marked  D  with  chisel 462.38 

Palermo,  0.5  mile  north  of;  in  front  of  small  white  house  on  west  side  of 

road ;  nail  in  root  of  locust  tree  in  yard 473. 39 

Clifford;  northwest  corner  of  crossroads  on  top  of  stone  foundation  of 

store  stoop;  marked  D  with  chisel.! 436.07 

Clifford,  1.5  miles  north  of;  on  bowlder  at  southeast  corner  of  roads  120 

feet  south  of  schoolhouse ;  marked  D  with  chisel 455. 56 

Vermilion ;  aluminum  tablet  on  southeast  comer  of  Methodist  church  on 

Main  street;  marked  ''422  0SWGO" 421.509 

Clifford,  2.6  miles  west  of;  on  bowlder  on  south  side  of  road  at  base  of 

elm  tree;  300  feet  west  of  house  on  north  side;  marked  D  with  chisel..      450.62 
Clifford,  3.1  miles  west  of;  on  rock  on  south  side  of  road  10  feet  from  fence 

and  75  feet  west  of  road  corner ;  marked  D  with  chisel 429. 74 

Clifford,  4.4  miles  west  of;   on  lower  drilt  bolt  of  large  flagstaff  in  center 

of  crossroads 452.68 

Clifford,  5.4  miles  west  of;  on  rock  on  south  side  of  road  in  front  of  yel- 
low house,  by  gateway ;  300  feet  west  of  milepost  No.  9 459. 28 

Clifford,  5.9  miles  west  of;  on  rock  northwest  end  of  small  road  bridge ;  2 

feet  west  of  bridge;  marked  O  with  chisel 429.43 

Clifford,  7.2  miles  west  of;  on  rock  in  southwest  comer  of  road  to  south, 

5  feet  west  of  margin  of  road ;  marked  D  with  chisel 420. 77 

South  Scriba;  aluminum  tablet  in  southeast  coruer  of  Ladies'  Aid  Society 

Hall  on  north  side  of  Hall  road;  marked  '•400  OSWGO" 400. 487 

South  Scriba,  1.2  miles  west  of;  on  rock  at  northeast  comer  of  tavern  on 

south  side  of  road ;  marked  n  with  chisel 462. 20 

South  Scriba,  2.2  miles  west  of;  on  rock  on  north  side  of  road  in  front  of 

small  graveyard;  20  feet  south  of  gate ;  marked  G  with  chisel 437. 09 

Lansing ;  on  northeast  comer  of  water  table  of  brick  schoolhouse ;  marked 

D  with  chisel 417.82 

Lansing,  1.3  miles  west  of;  on  bowlder  on  south  side  of  road  2  feet  from 

fence  and  4  feet  west  of  milepost  No.  2 ;  marked  D  with  chisel 403. 54 

Oswego;  top  of  west  rail  of  Rome,  Watertown  and  Ogdensburg  Railroad 

crossing  on  Hall  road 321. 1 

Oswego ;  on  bowlder  on  northeast  comer  of  Hall  road  and  East  Tenth 

street,  8  feet  from  fence ;  marked  D  with  chisel 320. 80 

FCLTON  TO  PERU,   VIA  BOWEN8  COSNEBS,   LYBANDEB,   AND  PLAINVILLB. 

Oswego  Falls;  top  of  fire  hydrant  125  feet  north  of  west  end  of  bridge 
over  Oswego  River  at  Upper  Falls 370.13 

Fulton,  1.9  miles  west  of;  30  feet  east  of  road  to  south ;  south  end  of  west 
abutment  of  highway  bridge  over  Lye  Creek ;  chiseled  square 370. 74 
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Feet. 
Fnlton,  2.9  miles  weet  of;  road  to  south ;  bowlder  in  southwest  comer  of 

roads;  chiseled  square 424.93 

Fulton,  4.5  miles  west  of;  at  Bowens  Comers;  bowlder  in  southeast  comer 

of  roads  near  fence  post;  chiseled  square 429.03 

Bowens  Comers;  stono  doorstep,  south  door  of  brick  schoolhouse,  district 

No.5;  aluminum  tablet,  marked  "449  OS  WOO" 448.593 

Bowens  Comers,  0.5  mile  south  of;  5  feet  east  of  road,  300  feet  north  of 

brick  house  on  east;  chiseled  square  on  rock 446.44 

Bowens  Comers,  2.4  miles  south  of;  southeast  corner  of  road  to  east;  ^ 

chiseled  square  on  large  bowlder 392.50 

Bowens  Comers,  3.4  miles  south  of;  200  feet  south  of  road  comers;  south 

end  of  west  side  of  culvert;  chiseled  square 331.37 

Bowens  Corners,  4  miles  south  of,  at  crossroads  known  as  Bairts  Comers ; 

stone  in  gutter,  sou theast  comer  of  roads ;  chiseled  square 395. 19 

Lysander;  large  rock  in  gutter  southeast  comer  of  crossroads;  chiseled 

square 414.61 

Lysander,  1  mile  south  of;  large  bowlder;  east  side  of  road  by  private 

driveway  to  house ;  700  feet  north  of  road  to  west ;  chiseled  square 445. 80 

Lysander,  2.8  miles  south  of,  in  northeast  comer  of  crossroads;  chiseled 

square 411.49 

PlainvlUe;  aluminum  tablet  in  top  step  of  schoolhouse,  district  No.5;  300 

feet  west  of  four  comers  at  center  of  town,  on  north  side  of  road, 

marked  "403  OSWGO'' 402.679 

Plainyille,  0.9  mile  south  of;  large  stone  on  southeast  comer  near  fence 

post;  out  D  with  chisel « 472.76 

Plain ville,  1.6  miles  south  of;  on  large  rock  in  culvert;  on  northwest  cor- 
ner; cut  D  with  chisel 397.17 

Plain  ville,  2.1  miles  south  of;  on  second  stone  step  of  stairs  leading  to 

graveyard  on  east  side  of  road ;  marked  D  with  chisel 401.21 

Plainville,  3  miles  south  of;  on  east  end  of  sooth  bridge  abutment  at  State 

bridge  2  feet  below  bridge  floor ;  cut  D  with  chisel 392. 58 

Plainville,  3.8  miles  south  of;  on  large  stone  in  west  end  of  culvert  under 

road;  cut  G  with  chisel 417.50 

Plainville,  4.4  miles  south  of;  on  large  rock  southwest  comer  of  road  to 

west;  cntn  with  chisel 424.96 

PlamvUle, 5.2  miles  south  of;  on  rock  in  west  of  culvert  across  road;  800 

feet  north  of  New  York  Central  Railroad;  cut  D  with  chisel 393. 22 

Plainville,  5.3  miles  south  of;  West  Shore  Railroad  Grossing ;  top  of  north 

rail :....      404.7 

Plainville,  5.4  miles  south  of;  New  York  Central  Railroad  crossing;  top  of  { 

north  rail 406. 8 

Peru ;  highway  bridge  over  Erie  Canal ;  copper  bolt  in  west  end  of  bottom 

step,  towpath  abutment  (Erie  Canal  B.  M.) 412.63 

BTXRUNO  BTATIOK  TO  CATO,  ALONG  LEHIQH  VALLBT  RAILROAD. 

Sterling  Station ;  spike  in  telegraph  pole  on  east  side  of  station,  60  feet 
south  of  south  end  and  75  feet  south  of  railroad  crossing  of  Rome,  Water- 
town  and  Ogdensburg  Railroad  with  Lehigh  Valley 322. 02 

Sterling  Station,  0.4  mile  southeast  of;  on  east  end  of  masonry  foundation 
of  highway  bridge  over  railroad,  5  feet  south  of  track ;  cut  D  with  chisel      315. 89 

Sterling,  1.6  miles  south  of;  on  stone  monument  used  for  transit  point  by 
railroad;  monument  3  feet  west  of  railroad  and  1,100  feet  north  of  high- 
way crossing;  outD  with  chisel 335.58 

Sterling  Station,  2  miles  southeast  of;  highway  crossing;  top  of  east  rail.      351. 0 

Sterling,  2.5  miles  south  of;  highway  crossing ;  top  of  east  rail 365. 5 
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Feet. 
Sterling  Station,  2.5  miles  south  of;  large  rock  45  feet  south  of  highway 

crossing ;  40  feet  west  of  railroad  and  at  margin  of  highway  running 

parallel  with  railroad ;  cut  D  with  chisel 383.40 

Martville,  2.8  miles  south  of;  Sterling  Station ;  highway  crossing  by  new 

railroad  station ;  top  of  east  rail 371. 5 

Martville,  400  feet  south  of  station  on  west  end  of  south  abutment;  top 

step  of  railroad  bridge  over  creek ;  cut  D  with  chisel 369. 78 

Martville,  0.3  mile  south  of;  apike  in  railroad  telegraph  pole  No.  3269 364. 37 

Martville,  1.4  miles  south  of;  highway  crossing ;  top  of  east  rail 382. 9 

Martville,  1.4  miles  south  of;  on  stone  carriage  step  in  front  of  wooden 

house  on  southeast  corner  of  road  crossing,  55  feet  east  of  railroad;  cut 

n  with  chisel 383.90 

Martville,  1.8  miles  south  of;  road  crossing ;  top  of  east  rail 399 . 6 

Martville,  1.8  miles  south  of;  on  railroad  stone  monument  in  northwest 

angle  of  road  crossing ;  2  feet  west  of  track  and  15  feet  north  of  road ; 

cut  n  with  chisel 398.96 

Martsrille,  2.3  miles  south  of;  top  of  east  rail  ou  trestle  over  small  stream. .       411. 7 
Martville,  2.5  miles  south  of;  top  of  east  rail  on  trestle  over  small  creek. .       412. 0 

Martville,  2.6  miles  south  of;  highway  crossing;  top  of  east  rail 412.6 

Martville,  2.6  miles  south  of;  spiko  foot  of  railroad  crossing;  danger  sign 

in  southeast  angle  of  crossing 416.05 

Martville,  2.7  miles  south  of;  top  of  east  rail  on  trestle  over  small  stream; 

500  feet  south  of  highway  crossing 411. 9 

Martville,  2.9  miles  south  of;  road  crossing ;  top  of  east  rail 413. 4 

Martville,  2.9  miles  south   of;  stone  railroad  monument  in  northwest 

angle,  3  feet  west  of  rail ;  cut  D  on  top  with  chisel 413. 61 

Martville,  3.7  miles  south  of;  spike  in  telegraph  pole  No.  3161 414. 66 

Ira;  highway  crossing  200  feet  north  of  station;  top  of  east  rail  of  main 

track 418.5 

Ira;  on  bowlder  17  feet  from  center  of  highway  crossing;  12  feet  east  of 

switching  track  in  west  margin  of  short  road  to  railroad  scales ;  cut  G 

on  top  with  chisel 416.55 

Ira ;  300  feet  south  of  station ;  spike  in  telegraph  pole  No.  3146 418. 40 

Ira  Station;   bronze  tablet  in  northeast  corner  of  water  table  of  brick 

house  situated  about  700  feet  southwest  of  the  station 430. 329 

Ira,  0.9  mile  south  of;  spike  in  telegraph  pole  No.  31 18 416. 57 

Ira,  1.5  miles  south  of;  on  railroad  stone  monument;  cut  D  on  top  with 

chisel 420.68 

Ira,  1.8  miles  south  of;  spike  in  root  of  large  elm  tree  25  feet  west  of 

track,  marked  "377"  with  red  paint 419.30 

Ira  Station,  2.1  miles  south  of;  road  crossing ;  top  of  east  rail 423. 1 

Ira  Station,  2.1  miles  south  of;  on  railroad  stone  transit  monument  2  feet 

west  of  track  and  85  feet  south  of  center  of  highway ;  cut  □  on  top  with 

chisel 422.76 

Ira  Station,  3  miles  south  of;  road  crossing ;  top  of  east  rail 418. 7 

Ira  Station,  3  miles  south  of;  spike  in  telegraph  pole,  No.  3051 ;  250  feet 

south  of  highway  crossing 419, 20 

Cato;  highway  crossing;  200  feet  north  of  station;  top  of  east  rail  of 

main  track 417. 6 

Cato;  on  large  stone  forming  drain  on  north  side  of  road  240  feet  west  of 

railroad 419. 07 

Cato ;  northwest  comer  of  Main  and  North  streets ;  southeast  comer  of 

water  table  of  brick  building ;  aluminum  table  marked  "  461  OSWGO '' . .      461. 422 

CATO  TO  POET  BTRON,   VIA  CONQUK8T. 

Cato,  1.1  miles  west  of;  on  large  bowlder  on  southeast  corner  of  road  to 
sonth ;  cut  n  with  chisel 434. 84 
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Cato,  1.4  miles  weet  of;  on  lar^e  stone  forming  part  of  drain  in  soatheast 

comer  of  crossroads ;  cnt  D  with  chisel 450. 49 

Cato,  2.3  miles  west  of;  on  large  bowlder  on  margin  of  road  in  sonthwest 

angle;  cnt  H  on  top  with  chisel 432.85 

Cato,  2.7  miles  west  of;  on  large  bowlder  near  fence  post  in  northeast  cor- 
ner of  road  to  north ;  cat  D  on  top  with  chisel 478. 10 

Cato,  3.8  miles  west  of;  on  flat  bowlder  flush  with  ground  on  southwest 

comer  of  crossroads ;  schoolhonse  on  same  comer ;   out  D  on  top  with 

chisel 412.28 

Conqnest,  2.2  miles  north  of;  on  large  bowlder  in  west  end  of  road  culvert 

for  small  stream,  at  foot  of  high  hill  on  sonch ;  c^t  G  on  top  with  chisel .      412. 75 
Conquest,  1.2  miles  north  of;  on  large  bowlder  30  feet  east  of  center  of 

highway ;  600  feet  north  of  road  to  east  near  foot  of  small  butternut  tree ; 

cnt  D  on  top  with  chisel 442. 05 

Conquest,  0.7  mile  north  of;  on  large  bowlder  in  northwest  comer  of  road 

to  west;  cnt  TJ  on  top  with  chisel ". 427.77 

Conquest;  on  large  bowlder  in  north  and  sonth  road  and  25  feet  from  the 

northwest  comer  at  foot  of  maple  tree ;  cnt  U  on  top  with  chisel 440. 65 

Conquest,  0.6  mile  south  of;  in  front  of  brick  house  on  south  side,  in  water 

table ;  house  on  east  side  of  road ;  bronze  tablet  marked  "449  A'' 448. 845 

Conqnest,  1.4  miles  south  of;  on  large  flat  stone  fonning  drain  on  east  side 

of  road  and  on  north  side  of  private  road  to  east;  cut  G  with  chisel 427. 84 

Conquest,  1.9  miles  south  of;  on  large  bowlder  by  fence  comer;  northeast 

angJe  of  road  to  east;  cut  D  with  chisel 420. 14 

Conquest,  2.9  miles  south  of;  on  west  end  of  second  pier  of  bridge  from 

Mosquito  Point  over  Seneca  River ;  cut  □  with  chisel 381. 68 

Conquest,  3.7  miles  south  of;  on  large  stone  flush  with  ground,  20  feet  east 

of  center  of  highway  and  30  feet  north  of  private  road  to  house  on  east; 

cut  [J  with  chisel 383.69 

Conquest,  4.3  miles  south  of;  large  bowlder  on  southwest  comer  of  cross- 
roads ;  Bohoolhonse  on  same  corner ;  cut  G  on  top  with  chisel 386. 80 

Conquest,  4.9  miles  south  of;  top  of  north  rail  of  New  York  Central  and 

Hudson  River  Railroad 397.29 

Conquest,  5  miles  south  of;  on  large  bowlder  in  northeast  comer  of  road 

on  east;  cut  G  on  top  with  chisel 422.98 

Conqnest,  5.5  miles  south  of;  on  large  stone  in  middle  of  group  of  stones 

on  northwest  corner  of  road  to  west 412.47 

Port  Byron ;  top  of  north  rail  of  West  Shore  Railroad 395. 0 

Port  Byron ;  Canal  street  highway  bridge  over  Erie  Canal ;  copper  bolt, 

east  wing,  towpath  abutment 404. 82 

Port  Byron;  highway  bridge  just  east  of  Canal  street;  copper  bolt,  east 

wing,  towpath  abutment 4(^.  73 

Port  Byron,  Lock  No.  52 ;  fourth  step  from  the  west  end  north  side  of  lock 

pier;  copper  bolt 401. 47 

Port  Byron,  Lock  No.  52;  east  hollow  quoin  south  side  of  look;  lead  bolt; 

marked  "404  A'- 404.20 

ESSEX,     WABBEN,    HAMILTON,    FULTON,     MONTGOMERY,     HBBKIMEB, 

ONEIDA,  AND  LEWIS   COUNTIES.  ' 

FONDA,  OLOVBRSVILLE,  FAYVILLE,  SPECULATOR,  INDIAN  LAKE,  THIRTEENTH  LAKE, 
NORTH  CREEK,  NEWCOMB,  BLUE  MOUNTAIN  LAKE,  REMSEN,  WILMURT,  m'KEEVBR, 
OLD  FORGE,   CANADA  LAKE,   LITTLE  FALLS,   AND   UTICA  QUADRANGLES. 

The  elevations  published  in  the  Appendix  of  the  Eighteenth  Annual 
Report,  page  239  and  following,  are  all  raised  by  varying  quantities  as 
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a  result  of  the  connectiou  in  circait  form  and  redaction  made  because 
of  levels  run  in  the  field  season  of  1898.  The  levels  of  this  season 
were  brought  northward  from  the  bench  marks  of  the  United  States 
Engineer  Corps  at  Utica  and  Little  Falls,  and  connected  through  the 
Oanada  Lakes  and  Old  Forge  quadrangles  with  the  elevations  brought 
northward  in  1896  from  the  United  States  Engineer  Oorps  bench  mark 
at  Fonda. 

The  elevations  published  in  the  Appendix  to  the  Eighteenth  Annual 
Eeport,  pages  239  to  242,  the  line  from  Auriesville  and  Fonda  to  Spec- 
ulator, have  been  corrected  by  varying  amounts  as  a  result  of  this 
recent  adjustment,  and  are  therefore  republished  herewith. 

All  elevations  heretofore  published  in  the  Appendix  to  the  Eighteenth 
Annual  Report,  pages  242  to  257,  inclusive,  are  to  be  raised  or  increased 
by  the  constant  amount  0.306  foot,  this  being  the  amount  of  the  change 
in  the  Speculator  bench  mark  which  was^set  in  1896. 

All  elevations  published  in  the  Appendix  to  the  Eighteenth  Annual 
Report,  pages  258  to  263,  inclusive,  are  corrected  by  varying  amounts 
as  a  result  of  the  adjustment  of  this  year,  and  are  therefore  republished 
herewith. 

The  leveling  done  during  the  field  season  of  1898  was  executed  under 
the  general  direction  of  Mr.  A.  M.  Walker,  topographer,  by  Messrs.  G. 
H.  Semper  and  W.  W.  Gilbert,  levelmen. 

All  bench  marks  set  in  the  course  of  this  work  are  marked  with  the 
letter  ^^A"  in  addition  to  the  figures  of  elevation,  thus  referring  them 
to  the  Gristmill  bench  mark  at  Albany  through  the  precise  level  line  of 
the  United  States  Engineer  Corps. 

Utica  quadrangle  (r^ublished  and  amended), 

UTICA. 

Feet 
Wbitesboro  and  GeneBee  streets,  soathwest  corner;  top  of  westerly  oap 

bolt  on  hydrant 414.96 

Delaware,   Lackawanna  and  Western  Railroad  station;  top  of  doorsill, 

Bontbeast  corner  of  corner  door 408. 76 

Nortb  Genesee  street,  No.  218;   water  table,  southwest  corner  of  briok 

building 409.59 

Post-office;  bronze  tablet  west  of  east  basement  door,  rear  of  buildin;;, 

marked  '^  U.  S.  Geological  Survey  B.  M.    Elevation  419  feet " 416. 788 

Webster  avenue  and  Albany  street;  top  of  most  southerly  cap  bolt  on 

hydrant 494.75 

Albany  and  Elizabeth  streets ;  top  of  southerly  cap  bolt  of  hydrant 462. 06 

Albany  and  Bacon  streets;  top  of  most  southerly  cap  bolt  of  hydrant....  545. 48 
Albany  street  and  Tilden  avenue ;  top  of  hydrant  (city  bench  mark,  548.03)  547. 67 
Albany  street  and  Welsh  Bush  road;  electric-light  tower,  top  of  second 

step  from  bottom. .  * 524. 94 

Albany  street,  Starch  Factory  Creek ;  stone  arch  bridge,  north  abutment, 

west  wing,  on  northeast  corner  of  top  step 522. 65 

Delaware,  Lackawanna  and  Western,  and  Rome,  Watertown  and  Ogdens- 

burg  railroads;  northwest  corner  of  foundation  of  northwest  pier  (New 

York  Central  and  Hudson  River  Railroad  elevation,  406.964) 408. 37 


• 
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Peet. 
New  York  Central  and  Hodsoii  River  Railroad  bridge  No.  501,  at  Starch 

Factory  Creek ;  sonth  end  of  coping,  west  abutment  (railroad  elevation, 

404.477) 405.92 

North  Genesee  street ;  top  of  sonth  end  of  west  rail,  Deerfield  street-car 

track 400.5 

UTICA,  VIA  ALBAirr  PLAVK  ROAD,  TO  rBANKFOBT  HILL  AND  BTBWARTS  CORNKRS. 

Albany  plank  road,  Herkimer  and  Oneida  county-line  monument,  marked 
on  north  side  **  1889,"  on  east  side  "  H/'  and  on  west  side  ''  O,"  the  south 
side  being  blank ;  arrow  and  drill  hole  on  top 694. 43 

Albany  plank  road,  James  McLaughlin's  house;  top  of  hitching  post  in 
front  of 824.20 

Albany  plank  road,  road  forks  east  and  southeast;  highest  point  on  cap- 
stone at  west  side  of  npper  end  of  culvert 885. 84 

Albany  plank  road,  on  road  southeast ;  nail  in  wild-apple  tree  75  feet  south 
of  culvert 888.89 

Albany  plank  road,  Joseph  Cooper's  house  (occupied  by  Mr.  Easterman) ; 
nail  in  east  side  of  wild-cherry  tree  on  east  side  of  road,  north  of  house, 
near  fence 991. 96 

Albany  plank  road,  crossing  of  Marsh  road ;  highest  point  on  southeast 
comer  of  capstone  of  culvert  northeast  from  schoolhouse 988. 35 

Albany  plank  road,  road  west;  nail  in  root  of  black-ash  tree,  below  blaze 
with  three  hacks,  east  side  of  road 1,288. 15 

Frankfort  Hill  post-office ;  southeast  comer  of  piazza,  opposite  road  east. .  1, 331. 36 

Stewarts  Comers,  church ;  northwest  comer  of  top  step  at  front  entrance, 
2  inches  from  building 1,350.77 

8TBWART8  CORKERS,    VIA  MOTBR  CRBKK,  TO  FRANKFORT. 

Rnshmer  road ;  copper  bolt  in  bowlder  east  of  first  bam  east  of  Stewarts 
Comers,  between  third  and  fourth  telegraph  poles  east  of  barn,  Nos. 
9588  and  9587.  Bowlder  lies  half  in  road  and  half  in  field,  and  copper 
bolt  is  marked  "U.8.G.S.  1,380  feet.  B.M." 1,378.174 

Rushmer  road ;  cross  mark  chiseled  in  comer  stone  of  stone  fence,  western- 
most comer  of  road  coming  in  from  the  south 1,267.75 

Rushmer  road,  northeast  comer  of  road  to  north ;  nail  in  root  of  large  hard- 
maple  tree 1,182.14 

Brick  schoolhouse,  district  No.  8;  square  chisel  mark  northwest  comer  of 
doorsill 1,091.81 

Moyer  Creek  road,  John  Bonck's  house,  600  feet  east  of;  square  chisel  mark 
and  letteis  **  B.  M.''  on  bowlder  on  north  side  of  driveway  of  road 1, 069. 17 

Moyer  Creek  Gulf  road;  square  chisel  mark  on  top  of  bowlder  with  "M" 
chiseled  on  sonth  side,  near  east  side  of  road  on  side  hill,  near  two  small 
blazed  butternuts  and  50  feet  north  of  large  blazed  butternut  with  three 
hacks 997.22 

Moyer  Creek  Gulf  road ;  bent  nail  east  end  of  south  sleeper  o^  highway 
bridge  north  of  road  forks 908. 50 

Moyer  Creek  Gulf  road,  Charles  Denslow's  house ;  nail  in  root  of  blazed 
and  hacked  elm  tree  opposite 855. 53 

Moyer  Creek  Gulf  road,  intersection  of  road  west;  square  chisel  mark  on 
south  abutment  of  bridge,  west  wing 633. 75 

Moyer  Creek  wooden  bridge ;  nail  in  root  of  blazed  butternut  tree,  east 
side  of  road  near  old  barn  and  abandoned  house,  200  feet  north  of  bridge .      577. 98 

Moyer  Creek  iron  bridge;  square  chisel  mark  on  coping  of  bridge  seat, 
north  abutment,  east  wing 499. 96 

Frankfort,  N.  Y. ;  square  chisel  mark  southeast  comer  of  limestone  carriage 
step  in  front  of  hous*  on  Litchfield  street  opjiosite  Fourth  avenue 432. 30 
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DBKHFIBLD,  VIA  TRENTON  PLANK  ROAD  TO  BOOTH  TBBNTON. 

Feet. 
Deerfield;  J.  A.  Anerts's  briok  bailding,  middle  door;  north  comer  of  stone 

dooraill.^ 427.16 

Trenton  plank  road;  top  of  stone  south  of  culvert,  at  intersection  of 
Walker  road,  10.2  feet  south  of  telephone  pole. 431.06 

Trenton  plank  road ;  nail  southwest  side  of  telephone  pole  at  intersection 
of  Walker  road,  102  feet  north  of  above  stone 431.49 

Trenton  plank  road;  willow  tree  east  side  of  road  and  180  feet  from  foot 
of  hill,  blazed  with  three  hacks,  nail  in  notch  1  foot  above  ground 461. 60 

Trenton  plank  road ;  blazed  telephone  pole  on  top  of  rise,  east  side  of  road 
and  south  from  drab-colored  house,  top  of  nail 530. 57 

Trenton  Falls  plank  road,  at  intersection  of  road  running  north ;  top  of 
nail  in  notch  cut  in  blazed  willow  tree;  two  other  willows  just  west  of 
benchmark 616.84 

Trenton  plank  road,  opposite  intersection  of  Glass  Factory  or  Holland 
Patent  road ;  nail  in  top  of  chopped  down,  blazed,  and  marked  telephone 
pole>  1.5  feet  south  of  blazed  and  marked  telephone  pole 707. 18 

Trenton  plank  road,  intersection  of  Church  road ;  square  chisel  mark  on 
stone  at  south  comer  2  feet  east  of  blazed  and  marked  corner  fence  post.      809. 17 

Trenton  plank  road,  Salem  Welsh  Church  on  road  west  600  feet  from  plank 
road;  square  chisel  mark  on  foundation  stone  at  southeast  comer 815. 28 

Trenton  plank  road,  square  chisel  mark  on  stone  over  fence,  back  of  tele- 
phone pole  with  bulletin  board,  opposite  road  to  northwest 853. 09 

Trenton  plank  road,  square  chisel  mark,  southwest  corner  of  capstone, 
south  side  of  culvert  over  little  brook  at  head  of  gully 1, 018. 46 

Trenton  plank  road,  road  crossing ;  square  chisel  mark  on  bowlder  in  north- 
west comer,  3  feet  east  of  blazed  and  marked  corner  fence  post 1, 211. 20 

Trenton  plank  road,  square  chisel  mark  on  bowlder  east  side  of  road,  350 
feet  north  of  edge  of  woods  and  250  feet  south  of  first  culvert  in  woods.  1, 161. 96 

Trenton  plank  road,  opposite  road  to  northeast ;  square  chisel  mark  on 
bowlder  west  side  of  road 1, 079. 48 

Trenton  plank  road,  500  feet  south  of  T.  H.  Williams's,  west  side  of  road; 
square  chisel  mark  on  bowlder  north  of  small  iron  bridge  and  opposite 
farm  road  to  northeast 1, 000. 46 

Forest  House ;  square  chisel  mark  on  bowlder  north  of  bam,  opposite  hotel.      934. 24 

Treuton  plank  road,  west  side  of  road  along  telephone  line;  square  chisel 
mark  on  bowlder  opposite  road  from  Forest  House 900. 09 

Trenton  plank  road,  Bud  win  Jones's  house;  top  of  limestone  hitching  post 
in  front  of 839.48 

Trenton  plank  road,  Ninemile  Creek  bridge;  square  chisel  mark  on  west 
bridge  seat,  north  abutment 755. 40 

Trenton  plank  road,  South  Trenton  Church,  opposite  schoolhonse,  south- 
east corner  of  carriage  step ;  square  chisel  mark 806. 66 

Trenton  plank  road.  South  Trenton  Cemetery ;  bent  nail  in  root  south  side 
of  beech  tree  opposite  middle  gate 803.18 

South  Trenton ;  copper  bolt  in  bowlder  north  side  of  road  opposite  west 
gate  of  cemetery,  marked  * '  U.S.G.S.  B.M.  806  ft." 803. 519 

SOUTH  TRKNTON  TO  NORTH  GAGE. 

North  Gage  road,  square  chisel  mark  on  stone  north  side  of  road,  opposite 
road  running  south 822. 63 

North  Gage  road,  intersection  of  South  Trenton  road,  northwest  comer  of 
roa<l  crossing ;  square  chisel  mark  on  bowlder 900. 89 

North  Gage  road,  road  north  (almost  abandoned) ;  square  chisel  mark  on 
bowlder  inside  of  fence,  northeast  comer 971.31 
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Feet. 
North  Qtkge,  M.  M.  Schermerhom's  honM ;  top  of  easterly  limestone  hitch- 
ing post  '. 965.42 

North  Gage  Church ;  square  chisel  mark  on  southeast  comer  of  stone  step .      985. 56 

NORTH  OAOB  TC>  POLAND. 

North  Gage,  east  of  first  road  mnning  north ;  bent  nail  in  root  of  hard- 
maple  tree  in  southwest  comer  of  road  crossing 944.96 

North  Gage  road,  road  north  to  Poland  at  cheese  factory ;  square  chisel 
mark  on  stone  in  northeast  comer 914. 92 

Hill  road,  intersection  with  Valley  road,  300  feet  east  of  covered  wooden 
bridge  over  West  Canada  Creek,  1^  miles  above  Poland;  nail  in  root  of 
apple  tree  in  southwest  corner  of  road  crossing 719.34 

West  Canada  Creek  bridge,  1^  miles  above  Poland;  square  chisel  mark  on 
south  abutment  bridge  seat,  east  wing  of  bridge 706. 24 

West  Canada  Creek,  iron  bridge,  i  mile  west  of  Poland;  square  chisel 
mark  on  west  abutment,  north  wing 697. 41 

Poland,  Main  street;  square  chisel  mark  on  west  coping,  center  of  stone 
arch  over  Cold  Brook 719.92 

Poland  Free  Baptist  Church ;  stepping  stone,  square  chisel  mark  in  south- 
east comer 715.33 

Poland,  railroad  station ;  spike  in  telegraph  pole  opposite.  (This  is  R.  R. 
B.  M.  Elevation  above  sea,  as  given  by  R.  R.,  is  706.752=703.849  N.  Y.  C. 
<&H.R.R.R.) 707.08 

POLAND  T<)  NEWPORT. 

Poland,  ^  mile  south  of;  square  chisel  mark  on  east  abutment  bridge 
seat,  north  wing  iron  bridge  (highway)  over  West  Canada  Creek 690. 39 

Square  chisel  mark  on  bridge  seat,  south  abutment,  east  wing  of  bridge 
over  small  brook,  north  of  and  near  forks  to  hill  road  running  southeast.      682. 80 

Square  chisel  mark  on  stone  east  side  of  road  south  of  house  (old  glue  fac- 
tory) owned  by  M  ilo  Morey ;  fence  post  blazed 682. 17 

Newport,  Main  and  Norway  streets,  top  of  snubbing  stone  in  northeast 
comer  of  crossing,  square  chisel  mark 680.72 

Newport  National  Bank,  water  table  northeast  comer  of  building 657. 07 

Newport,  stone  bridge  over  West  Canada  Creek;  square  chisel  mark  on 
north  coping  over  center  pier 655. 92 

Newport,  cojiper  plug  set  in  north  coping  over  center  pier  of  stone  bridge 
over  West  Canada  Creek,  6  inches  south  of  square  chisel  mark  and  flush 
with  coping, marked '*U.S.G.S.  658  ft.  B.M." 655.92 

lUON. 

Steel  Creek  Aqueduct,  Erie  Canal;  copper  bolt  in  center  of  third  coping 
stone  from  west  end,  parapet  wall,  towpath  side,  marked  "  U.  S.  G.  S.  B. 

M.  410  Ft." 408.226 

West  Canal  street,  west  end ;  top  of  cap,  east  nozzle  of  hydrant 402. 59 

East  Main  street;  top  of  cap,  east  nozzle  of  first  hydrant  east  of  East 
street,  in  front  of  greenhouse 409. 32 

niANKFORT  TO  COPPER  PLUG  NORTH  OF  FRANKFORT,  IN  TOWN  OF  8CHUTLER. 

Frankfort;  most  northerly  cap  bolt  on  four-nozzle  hydrant  in  front  of 

Central  Hotel 414.12 

West  Shore  Railroad  crossing ;  top  of  south  rail 400. 11 

Mohawk  River  bridge,  near  Frankfort  station ;  square  chisel  mark  on  bridge 

seat,  north  abutment,  east  wing 398.30 

New  York  Central  Railroad  crossing;  top  of  south  rail 399.69 
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Foet. 
Nail  in  root,  northeast  side  of  second  maple  tree  on  south  side  of  road  and 

west  of  road  from  north  with  B.  &>  B;  telephone  line 410. 29 

Snubbing  stone  southeast  comer  of  road  at  crossing  of  road  running  south 

with  B.  &,  B.  telephone  line,  square  chisel  mark 409.31 

Square  chisel  mark  on  stone  back  of  corner  fence  post  opposite  road  to 

East  Schuyler  church 418.11 

Nail  on  top  of  corner  fence  post  in  northwest  corner  of  road  north 409. 46 

Square  chisel  mark  on  south  side  of  millstone  used  as  carriage  step  in  front 

of  white  house  opposite  road  from  south 474.33 

United  States  GeologicSil  Survey  iron  bench-mark  post  at  southwest  comer 

of  road  crossing  road  forks,  marked  ''U.S.G.S.  B.  M.  580  ft.'' 577.527 

Little  FalU  quadrangle  {in  part  republished  and  amended). 

LITTL1B  FALLS  TO  8ALIBBUBT  CBNTKB,  VIA  DOLOBVILLK. 

Little  Falls,  engineer's  bench  mark  at  Lock  No.  36,  Erie  Canal 342. 882 

Little  Falls,  southeast  comer  of  Ann  and  Albany  streets,  northwest  corner 
of  brick  building  with  stone  foundation ;  aluminum  tablet  marked  "  397 ''      396. 513 

Little  Falls,  2  miles  east  of;  Erie  Canal  Lock  No.  37;  northeast  comer  top 
coping  stone,  marked  + 352.93 

Little  Falls,  2^  miles  northeast  of,  at  small  stream  running  south ;  top  of 
iron  pin,  northwest  comer  of  wooden  trestle 494.88 

Manheim;  top  of  south  rail  opposite  station 603.9 

Inghams  Mills,  27  feet  east  of  Little  Falls  and  Dolgeville  Railroad  track, 
120  feet  north  of  ro^  crossing ;  rock  in  place,  6  feet  above  ground ;  alumi- 
num tablet,  marked  "726  A"  726.265 

Inghams  Mills,  1  mile  north  of,  at  high  trestle  over  Gillett  Creek;  iron 
pin,  northwest  corner  of  trestle 786.38 

Dolgeville,  Main  street  crossing;  top  of  railroad  spike  in  northeast  comer 
of  cattle  guard 852. 92 

Salisbury  Center,  Universalist  church ;  stone  opposite 1, 068. 79 

SALIBBURT  CENTER  TO  MIDDLBVUiLB,  VLl  FAIETIELO. 

Salisbury  Center,  Universalist  church ;  brick  work  in  rear  church ;  alumi- 
num tablet,  marked ''1065  A" 1,063.772 

Salisbury  Center,  1  mile  west  of,  and  50  feet  west  of  Spruce  Creek  bridge ; 
maple  tree  by  south  road  fence;  notch  on  root 1,071.04 

Salisbury  Corners;  church  near  northeast  corner  of  crossroads;  stone 
entrance,  lower  step ;  south  end  of  face  corner,  chiseled  square 1, 213. 62 

Salisbury  Corners,  1  mile  west  of,  at  crossroads  known  as  Bevills  Comers ; 
bowlder  4  feet  broad  on  south  side  of  shop  northeast  comer  of  roads; 
chiseled  square 1,380.38 

Fairfield,  1^  miles  east  of,  at  crossroads ;  schoolhouse  northwest  corner 
of  road;  north  end  of  doorsill 1,493.56 

Fairfield,  Military  Academy,  laboratory  building;  front  of  south  end  in 
stonework  3  feet  above  ground ;  aluminum  tablet,  marked  ''  1278  A'' 1, 277. 267 

Fairfield,  Military  Academy,  laboratory  building ;  front,  south  end;  pro- 
jection on  comer  stone  1  foot  above  ground;  old  benchmark  marked 
*' 1276.829"  above  tide  at  Troy 1,275.640 

Middleville,  1^  miles  east  of;  stone  bridge  over  stream ;  south  parapet, 
east  end,  northeast  corner .' 859.15 

FBOM  MIDDLBVILLB    TO    POINT    ON    JBBSBTFIELD  LAKE    ROAD   5|   WLBS    NORTH   OF  SALIS 

BURT  CENTER,  VIA  NOBWAY  AND  MEXICO. 

Middleville,  2^  miles  north  of,  opposite  road  to  west ;  elm  tree  3  feet  in 

diameter,  25  feet  southwest  of  fork ;  notch  on  root 652. 09 
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Feet. 
Middle ville,  3^  miles  north  of,  200  feet  north  of  road  to  east,  by  stone 

Bchoblhonae ;  east  end  of  stone  culvert,  chiseled  square 776. 40 

Norway,  2^  miles  west  of,  and  150  feet  north  of  White  Creek  bridge; 

bowlder,  i  feet  broad,  by  west  road  fence ;  chiseled  square 860. 63 

Norway,  1^  miles  west  of,  100  feet  east  of  bouse  on  north  side  of  road; 

elm  tree»2i  feet  in  diameter,  by  north  road  fence;  point,  notch  on  root.  1,069.69 
Norway,  northwest  comer  of  crossroads,  opposite  hotel;    west  end  of 

stone  foundation  of  building,  1  foot  from  face  comer;  aluminum  tablet, 

marked  'M320A" 1,319.230 

Norway.  If  miles  east  of,  and  100  feet  east  of  crossroads;  bowlder,  8  feet 

broad,  15  feet  south  of  road ;  chiseled  square 1, 681. 22 

Norway,  2|  miles  east  of;  75  feet  west  of  road  to  south;  bowlder,  8  feet 

broad,  10  feet  north  of  road;  highest  poiut 1, 743.04 

Norway,  4  milee  east  of,  at  east  end  of  east  and  west  road ;  southwest 

corner  of;   bowlder,  4  feet  broad,  6  feet  from  fence  comer;  chiseled 

square 1,464.49 

Norway,  5  miles  east  of,  at  fork  of  road  to  east  and  southeast;  bowlder,  6 

feet  broad,  m  fork ;  chiseled  square 1, 480. 49 

Mexico,  200  feet  west  of  Spruce  Creek  bridge;   old  cellar;  prominent 

stone  at  northwest  corner  of  wall ;  highest  point 1, 379. 02 

Mexico,  1  mile  east  of;  old  schoolhouse  at  angle  of  road;  bowlder,  6  feet 

broad.  5  feet  from  south  west  comer ;  chiseled  square 1, 470. 26 

Salisbury  Center,  5^  miles  north  of,  on  Jersey  field  Lake  road  and  80  feet 

north  of  road,  m  outcrop  1  foot  from  southeast  corner  of  Willis  Nichols's 

bam;  aluminum  Ubiet,  marked  *' 1618  A" 1,617.935 

Salisbury  Ceuter,  5  miles  north  of,  1  mile  north  of  Johnsons  Mills,  at 

summit  opposite  road  west  to  Norway;  bowlder  20  feet  north  of  road 

comer;  chiseled  square 1,519.64 

TO  8AL18BUBY  CBNTBR,   VIA  JBBSBTriBLO  LAKE  BOAD. 

Salisbury  Center,  4  3  miles  north  of;  bowlder  east  side  of  road  and  oppo- 
site blazed  beech  tree  west  side  of  road ;  chiseled  circle 1, 537. 28 

Salisbury  Center,  3.2  miles  north  of;  bowlder,  10  feet  east  of  road,  125 
feet  south  of  bam  on  east  of  road;  chiseled  circle 1,454.06 

Salisbury,  2  3  miles  north  of,  at  Curtis  schoolhouse,  east  and  west  road 
crossing;  stone  step,  marked  with  circle 1,425.48 

Salisbury  Ceuter,  1.2  miles  north  of;  circle  on  stone  in  comer  of  road 
leading  west 1,291.76 

Salisbury  Center,  ^  mile  north  of,  at  corner  of  road  leading  to  Devereanx; 
circle  on  rock 1,162.70 

NBWPOBT  TO  MOHAWK,   VIA  MIDDLBVILLB  AND  UBBKIMER. 

White  Creek  iron  bridge;  square  chisel  mark  on  south  abutment  bridge 
seat,  east  wing 632.24 

City  Brook ;  square  chisel  mark  on  coping  stone  on  south  end  of  east  par- 
apet wall  of  stone  arch 608.50 

Square  chisel  mark  on  sandstone  bowlder  on  west  side  of  road  and  north 
of  bam  at  intersection  of  Creek  road  and  road  from  north,  opposite  A.  G. 
Smith's  house 607.44 

Canon  Brook,  stone  arch  over;  square  chisel  mark  on  coping  stone,  south 
end  of  east  parapet  wail 590.73 

Middleville,  Main  and  Bridge  streets;  square  chisel  mark  on  northwest 
comer  of  stone  porch  of  H.  E.  &  D.  G.  Jackson's  store 583. 39 

Middleville,  West  Canada  Creek ;  north  coping  of  west  abutment  of  iron 
bridge,  marked  '*0  B.M.  21/' ,. 571.75 
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Feet. 
Middleville,  West  Canada  Creek ;  copper  bolt  in  coping  of  iron  bridge, 

west  abutment,  north  wing,  marked  "  U.S.G.S.B.M.572." 570.261 

Middleville;  head  of  spike  in  third  telegraph  pole  north  of  bridge  acroee 
mill  race  at  dam  on  west  side  of  creek 673. 84 

Middleville,  one  mile  south  of;  square  chisel  mark  on  capstone  of  oalvert 
on  west  side  of  road,  south  of  road  west 561. 95 

Herkimer  County  Poorhouse;  square  chisel  mark  in  north  comer  of  bot- 
tom flagstone,  front  entrance 590. 61 

Countryman's  station,  i  mile  north  of;  square  chisel  mark  on  capstone  of 
culvert  on  west  side  of  road,  south  of  road  west 549. 17 

Countryman's  station,  Atlantic  and  St.  Lawrence  (Grand  Trunk)  Railroad, 
bridge  No.  10;  square  chisel  mark  on  coping  stone  of  north  abutment, 
west  wing  wall,  close  to  angle 491. 71 

Went  Canada  Creek,  Dempster's  Bridge,  |  mile  north  of  Kast's  Bridge; 
bridge  seat,  north  abutment,  west  wing,  marked  ''0  B.M.  " 473. 20 

West  Canada  Creek,  Kast's  Bridge  (railroad  station) ;  bridge  seat,  west 
abutment,  north  wing,  marked  "  ©  B.M. " 456. 91 

Kast's  Bridge,  ^  mile  south  of;  square  chisel  mark  on  stone  west  of  inter- 
section of  Creek  road  with  road  running  northwest  up  steep  hill 452. 94 

Herkimer,  German;  and  Lake  streets;  square  chisel  mark  on  stone  project- 
ing out  of  wall,  west  abutment,  south  wing  of  flood  bridge 401. 78 

Herkimer  waterworks,  pump  house;  northwest  comer  of  doorstep,  north 
door,  marked  "  0  B.M.  5  " 401.44 

Herkimer,  Albany  and  Washington  streets ;  top  of  corner  fence  post  in 
southwest  corner 400. 57 

Herkimer,  Court  street,  county  clerk's  office ;  left  of  main  entrance,  alumi- 
num tablet,  set  in  stone  water  table,  marked  *'  407  A" 406. 382 

Herkimer,  Albany  and  Main  streets ;  water  table  southeast  corner  of  Man- 
ion  and  Pick's  Building 394. 48 

Mohawk,  closing  bench  on  circuit  Utica,  South  Trenton,  North  Gage, 
Poland,  Newport,  Middleville,  Herkimer,  and  Mohawk ;  Erie  Canal  Lock 
No.  42,  coping  at  end  of  anchor,  northeast  gate,  north  lock,  marked  **  0 
B.M." 396.683 

liemsen  and  Wilmurt  quadrangles  {in  part  republished  and  amended). 

TRKKTON,  VIA  PR08PBCT,  HINCKLEY,  AND  MOBTHWOOD,  TO  NBAR  WILMUBT,  AND  TUKNCB  VIA 

OHIO  TO  COLD  BROOK. 

South  Trenton,  i  mile  north  of;  chiseled  square  on  bowlder,  west  side  of 
road  20  feet  south  of  large  elm  tree 826. 10 

Treuton,  0.78  mile  south  of;  chiseled  square  on  stone  step  in  front  of  porch 
of  new  house  at  southwest  comer  of  intersection  of  roads 795. 16 

Trenton,  Rome,  Watertown  and  Ogdensbnrg  Railroad  station ;  water  table 
0.42  foot  west  of  door  jamb,  south  door  of  waiting  room 840. 23 

Trenton,  0.7  mile  north  of  station;  top  of  iron  bolt  in  top  of  northernmost 
of  two  stone  hitching  posts  25  feet  apart  on  west  side  of  road  and  oppoT 
site  road  turning  east 797. 20 

Trenton,  1.1  miles  north  of  station;  iron  bolt  in  top  of  easternmost  of 
two  stone  hitching  posts  50  feet  apart  north  side  of  street  on  road  to 
Prospect 779.77 

Trenton,  2  miles  north  of  station ;  chiseled  square  on  east  end  of  stone 

wall  in  front  of  white  house  on  north  side  of  road 869. 76 

Prospect  station,  Rome,  Watertown  and  Ogdensbnrg  Railroad  crossing 
over  highway  just  north  oi ;  chiseled  square  on  lower  step  of  south  abut- 
ment, east  side 984.61 
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Feet. 
Prospect  station,  Rome,  Watertown  and  Ogdennbarg  Railroad,  0.4  mile 

north  of;   ebiseled  square  ou  granite  bowlder  north  side  of  road  340 

feet  ea^t  of  Mohawk  and  Malone  Railroad  crossing 1, 085. 93 

Prospect,  iron  bolt  in  top  of  stone  hitching  post  in  front  of  post-ofllce 
opposite  street  going  east  to  Hinckley 1, 187. 63 

Prospect  post-office,  0.22  luile  north  of;  cojiper  bolt  in  large  bowlder  3 
feet  high,  12  feet  long,  and  7  feet  wide,  in  field  opposite  creamery  and 
east  of  road;  bolt  is  marked  *'1142R.** 1,140.686 

Praspect,  0.4  mile  east  of;  chiseled  square  on  bowlder  north  side  of  road 
22  ieet  from  corner  of  red-painted  building  (pump  factory ) 1, 209. 46 

Prospect,  1.3  miles  eabt  of;  chiseled  square  on  lower  step,  in  line  of  stone 
wall  in  front  of  white  house  on  north  side  of  road 1, 215. 37 

Hinckley,  i  mile  west  of  Empire  Hotel;   chiseled  square  on  east  end  of 

wall  of  stone  culvert  north  side  of  road 1, 180. 62 

Hinckley,  0.6  mile  east  of  Empire  Hotel ;  chiseled  square  on  small  bowlder 
deeply  embedded  in  ground  west  side  uf  road  close  to  wagon  tsack 1, 193. 60 

Hinckley,  State  bench  mark  west  of  road  painted  "B.M.  No.63'' 1,182.47 

Hinckley,  2.3  miles  northeast  of  and  about  1.1  miles  west  of  Oneida- 
Herkimer  County  line,  in  Remsen  Township;  copper  bolt  in  bowlder 
west  side  of  road  in  pasture,  55  feet  from  road  center,  marked  *'  1262.R.".  1, 261. 208 

Hinckley,  3.4  miles  northeast  of;  nail  in  root  of  elm  tree  beside  double 
maple  tree  on  line  of  wire  fence  south  side  of  road,  about  290  feet  west 
of  Oneida-Herkimer  county  line 1,247.77 

North  wood ;  chiseled  square  on  stone  abutment  at  northwest  comer  of  iron 
bridge  over  stream  at  sawmill 1, 207. 04 

Northwood,  0.6  mile  east  of;  chineled  square  on  bowlder  on  south  side  of 
road  opposite  road  from  the  north  and  in  front  of  an  old  abandoned 
schoolhouse 1,228.07 

Northwood,  2.2  miles  east  of;  chiseled  square  on  bowlder  north  side  of 
rosid  150  feet  east  of  old  abandoned  house 1, 249. 22 

Northwood,  2.8  miles  east  of;  copper  bolt  in  large  bowlder  7  feet  north  of 
center  of  road  and  3,450  feet  west  of  abandoned  house  south  of  road, 
marked  "  1258  R." 1,257.240 

Northwood,  3.7  miles  east  of;  chiseled  square  on  large  bowlder  sticking 
out  of  bank  left  side  of  road  going  south  aild  fording  West  Canada 
Creek 1,238.88 

Northwood,  4.8  miles  east  of;  chiseled  square  on  large  flat  bowlder  15  feet 
north  of  center  of  roa<l  near  wire  fence 1, 264. 07 

Northwood,  5.2  miles  east  of;  chiseled  point,  painted  black,  and  marked 
<<^///i>  QQ  j^  large  bowlder  125  feet  north  of  road  and  100  feet  west  of 
small  house.    This  is  a  State  bench  mark 1, 288. 62 

Hubbard's  Hotel,  0.18  mile  east  of;  State  bench  mark,  on  bowlder  in 
meadow  about  60  feet  south  of  road  and  25  feet  oast  of  a  fence;  chiseled 
point,  painted  and  marked  "E"'" 1,275.85 

Ohio,  3.3  miles  north  of;  chiseled  circle 'on  large  bowlder  5  feet  west  of 
center  of  road 1,306.71 

Ohio,  2.4  miles  north  of;  chiseled  square  on  bowlder  on  west  side  of  road 

in  firont  of  a  blue  house  at  bend  in  road  to  east 1, 326. 07 

Ohio,  1.7  miles  north  of;  nail  in  root  of  large  maple  tree  75  feet  east  of 
road  near  junction  with  road  northwest  and  southeast 1, 395. 44 

Ohio,  750  feet  west  of  comer  near  church,  1,200  feet  east  of  schoolhouse 
and  80  feet  north  of  road,  in  field  belonging  to  6.  Johnson ;  copper  bolt, 
marked '<1374  R." 1,373.369 

Ohio,  private  burial  ground  opposite  schoolhouse;  top  of  fo(»t8tone  of 
grave  marked  **  D.  B./'  near  Boyce  monument 1, 376. 82 
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Ohio,  1.1  miles  soath  of;  chiseled  square  on  large  roond  howlder  west  of 
Toady  225  feet  north  of  bridge  across  small  stream 1, 261. 41 

Ohio,  2.6  miles  southwest  of;  chiseled  square  on  stone  foundation  at  north- 
east comer  of  iron  bridge  over  Black  Creek 1, 235. 68 

Cold  Brook,  3.4  miles  north  of,  and  3.6  miles  south  of  Ohio;  copper  bolt  in 
bowlder  3  feet  outside  of  wire  fence  on  west  side  of  road,  480  feet  south 
of  road  from  west  and  1  mile  south  of  crossing  of  Black  Creek  in  Prus- 
sia Township;  bolt  is  marked*' 1265  R." 1,264.24 

Cold  Brook,  3.1  miles  northeast  of;  chiseled  square  in  small  bowlder  2  feet 
north  of  fence  in  field  on  north  side  of  road  about  125  feet  west  of  wood- 
colored  house  on  the  north 1, 401. 14 

Cold  Brook,  2.4  miles  northeast  of;  chiseled  square  on  small  bowlder  in 
Sana  about  6  feet  west  of  west  branch  of  road  which  follows  bottom  of 
ravine 1,271.02 

Cold  Brook,  1.7  miles  northeast  of;  chiseled  square  on  bowlder  at  south- 
west corner  of  red  bridge  across  Cold  Brook,  near  cheese  factory 1, 056. 603 

Cold  Brook,  1.3  miles  northeast  of;  chiseled  circle  in  bowlder  6  inches 
above  ground  in  front  of  yellow  house  on  west  side  of  road 1, 003. 47 

Cold  Bruok,  0.7  mile  northeast  of;  top  of  iron  ring  in  stone  hitching  post, 
northwest  side  of  rood  opposite  blacksmith  shop 927. 92 


I 


COLD  BBOOK  TO  POUiND. 


Poland,  first  iron  bridge  over  Cold  Brook  northeast  of  village;  foundation 
stone,  east  abutment,  north  wing;  copper  ping,  marked  **  U.S.O.S.  B.M. 
800  Ft." 798.371 

Poland,  Charles  Buck's  house,  opposite  road  to  village  of  Cold  Brook; 
southeast  corner  of  piazza 786. 72 

FBOH  NEAR  W1LMURT,  VIA  NOBLBBOBO,  TO  HONNBDAQA  LAKE. 

Mad  Tom  Creek,  wooden  truss  bridge  over;  chiseled  square  on  small  bowl- 
der 4  feet  fi'om  northeast  corner  of  bridge 1, 296. 47 

Wilmurt,  0.7  mile  west  of  and  165  feet  east  of  Henry  Paull's  hotel;  top  of 
bronze  tablet  in  large  bowlder  70  feet  south  of  center  of  road,  in  pasture, 
marked  "1402,  Ft.  R." 1,400.769 

Wilmurt,  chiseled  square  on  bowlder  in  angle  at  three  corners  opposite 
post-office ;  iron  bridge  across  West  Canada  Creek 1, 392. 98 

Wilmurt,  0.8  mile  northeast  of;  State  bench  mark  on  large  bowlder  in 
meadow  250  feet  south  of  road ;  chiseled  point,  painted  black,  marked 
"W"'' : 1,384.54 

Wilmurt,  1.9  miles  northeast  of;  nail  in  blazed  root  of  large  maple  tree 
north  side  of  road 1, 436. 64 

Nobleboro,  225  feet  east  of  hotel ;  chiseled  square  on  small  bowlder  4  feet 
from  fenoe  on  north  side  of  road 1, 418. 16 

Nobleboro,  0.4  mile  north  of;  State  bench  mark  No.  2  on  small  bowlder  at 
top  of  hill  north  side  of  road ;  chiseled  point,  painted  black 1, 511. 43 

Nobleboro,  0.6  mile  north  of;  State  liench  mark  No.  3  on  bowlder  6  feet  east 
of  road  and  40  feet  south  of  small  wooden  bridge ;  chiseled  point,  painted 
black 1,520.85 

Nobleboro,  1  mile  north  of;  State  bench  mark  No.  4,  on  bowlder  beside 
maple  tree  south  side  of  road,  100  feet  west  of  house  on  same  side  of  road ; 
chiseled  point,  painted  black 1, 542. 45 

Nobleboro,  1.5  miles  north  of;  State  bench  mark  No.  6,  on  bowlder  west  of 
road  and  40  feet  west  of  small  wooden  bridge;  chiseled  point,  painted 
black 1,511.91 
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Feet 
Nobleboro,  2.4  miles  north  of;  State  bench  mark  No.  9,  on  large  bowlder  8 

feet  Ronth  of  center  of  road  and  225  feet  west  of  Haskell  Hotel;  chiHeled 

point  and  painted  black 1,573.67 

Kobleboro,  2.64  miles  north  of;  State  bench  mark  No.  10,  on  bowlder  about 

4  feet  to  right  of  road,  chiseled  point  and  painted  black 1, 590. 91 

Nobleboro,  3.06  miles  north  of;  State  bench  mark  No.  11,  on  large  flat  ledge 

at  left  of  roa<l way,  chiseled  point,  paiiiteil  black 1, 598. 81 

Nobleboro,  3.51  miles  north  of;  chiseled  circle  on  large  flat  bowlder  in  old 

gravel  pit  on  right  of  road;  elevation  in  black  paint 1,684.43 

Nobleboro,  3.97  miles  north  of;  chiseled  point  marked  with  black  paint 

on  bowlder  west  of  road 1, 793. 29 

Nobleboro,  4.77  miles  north  of;  nail  in  beech  stamp,  marked  with  black 

paint,  2  feet  east  of  wagon  track 1,  973. 06 

Nobleboro,  5.27  miles  north  of;  large  granite  l>owlder  10  feet  east  of  center 

of  road  and  150  feet  east  of  small  stream  in  deep  ravine  or  gulch ;  chis- 
eled circle  and  black  paint  mark 1,883.58 

Nobleboro,  5.85  miles  north  of;  chiseled  square  and  black  paint  mark  on 

bowlder  about  4  feet  west  <»f  center  of  rojid 1, 976. 75 

Nobleboro,  6.57  miles  north  of;  bowlder  7  feet  east  of  center  of  road  in 

upper  end  of  gravel  pit,  chiseled  circle  and  black  paint 2, 236. 12 

Nobleboro,  7.31  miles  north  of;  chiseleil  square  and  black  paint  mark  on 

lar^e  flat  bowlder  in  old  gravel  pit  on  west  of  road,  top  of  hill 2, 506. 69 

Nobleboro,  7.89  miles  north  of;  chiseled  circle  and  black  ]iaint  mark  on 

bowlder  25  feet  left  of  road  and  about  50  feet  north  of  old  gravel  pit 

partly  filled  with  water 2,492.91 

HouniHlaga  Lake,  2.88  miles  south  of;  chiselecl  square  aud  black  paint 

mark  on  bowlder  9  feet  east  of  center  of  road 2, 523. 52 

Honnedaga  Lake,  2.12  miles  south  of;  chiseled  square  and  black  paint 

mark  6  feet  west  of  center  of  road  and  500  feet  south  of  long  bridge 2, 290. 15 

Honnedaga  Lake,  1.58  miles  south  of;   chiseled  square  and  black  paint 

mark  on  small  round  bowlder  20  feet  east  of  roa<l 2, 254. 01 

Honnedaga  Lake,  1.35  miles  south  of;   chiseled  square  and  black  paint 

mark  on  large  bowlder  10  feet  east  of  road 2, 242. 42 

Honnedaga  Lake,  1.04  miles  south  of;  chiseled  square  and  red  keel  mark 

on  lurge  bowlder  5  feet  east  of  center  of  road 2,20.5. 15 

Honnedaga  Lake,  Herkimer  Landing;  copper  bolt  in  ver}"  large  bowlder, 

about 35  feet  southwesterly  from  coiner  of  barn,  and  about  325  ieet  from 

lake,  marked  "2223  Ft.  R." 2,222.088 

NOBLBBOBO  TU  MORKHOU8EVILLB. 

Nobleboro,  0.7  mile  east  of;  chiBele<l  square  on  large  bowlder  8  feet  south 
of  center  of  road 1,521.52 

Nobleboro,  1.5  miles  east  of;  State  bench  mark  on  bowlder  15  feet  north  of 
road  near  small  maple  tree  and  about  150  feet  east  of  road  coming  in 
from  south ;  marked  with  black  paint  and  *<  P" " l,  6(:0. 80 

Noble l>oro,  2.5  miles  east  of;  chiseled  square  on  large  bowlder  7  feet  south 
of  center  of  road  and  400  feet  went  of  house  on  south  Bide  of  road 1, 636. 57 

Xobleboro,  3.3  miles  east  of;  chiseled  square  on  bowlder  15  feet  south  of 
road,  i  mile  ea^t  of  cheese  factory 1, 689. 30 

Nobleboro,  3.9  miles  south  of;  chiseled  circle  on  bowlder  on  lowest  side  of 
road  25  feet  east  of  road  coming  in  from  southwest 1, 774. 31 

Nobleboro,  4.4  miles  east  of; ^chiseled  square  ou  bowlder  15  feet  left  of 

road 1,807.87 

Morehonseville;  copper  bolt  in  flat  ledge  15  feet  south  of  center  of  road  to 
Piseco  Lake,  425  feet  east  of  schoolhouse,  and  940  feet  east  of  road  south 
at  post-office,  marked  **  1909  Ft.  B.M." 1.909.580 

20  OBOL,  PT  1 23 
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PROePBCT  TO  WHITB  LAKB.  VIA  RBM8BN  AND  rORS8TPORT. 

Feet. 
Prospect,  1,150  feet  north  of  post-office;  copper  bolt  in  large  bowlder  in 

field  opposite  creamery  and  marked '*U.S.G.8.  1142  Ft.  B.M." 1,140.686 

Prospect,  1,000  feet  northeast  of  depot,  on  Hinckley  Branch  Railway ; 
northwest  comer  of  coping  of  parapet  north  side  of  culvert  marked 
"OEM  55'' with  chisel-... 1,146.41 

Remsen,  north  end  of  retaining  wall  between  lower  milldam  and  Rome, 
Watertown  and  Ogdensbarg  Railroad ;  cross  mark  on  bronze  tablet  set 
in  end  of  coping  near  face  comer  marked  **  1172 '' 1, 170. 045 

Remsen,  1  mile  north  of,  at  Adirondack  and  St.  Lawrence  Railway  bridge; 
chiseled  square  on  south  abutment,  west  end  parapet 1, 203. 53 

Remsen,  2^  miles  north  of;  bowlder  20  feet  oast  of  track,  10  feet  north  of 
farm  road  crossing,  and  750  feet  south  of  public  road  crossing,  marked 
with  chiseled  square 1,  217. 69 

Honnedaga  station,  i  mile  north  of,  40  feet  west  of  track  opposite  cattle 
guard;  copper  bolt,  in  bowlder  15  feet  wide  and  6  feet  high,  marked 
"U.8.G.S.  R1209  Ft.  R  B.M." 1,207.860 

Honnedaga  station,  ^  mile  north  of;  top  step,  northwest  wing  of  cattle 
guard,  chiseled  square 1, 211. 82 

Forestport  station,  2  miles  south  of;  north  end  of  Black  River  (Reservoir) 
bridge,  chiseled  square  on  west  end  of  coping  of  parapet 1, 178. 41 

Forestport  station,  100  feet  west  of^  on  road  to  village  and  30  feet  south  of 
roa<l;  black  cherry  tree,  2  feet  in  diameter;  nail  in  notched  root  west 
side  tree 1,198.36 

Forestport  station,  0.3  mile  north  of;  north  end  of  railroad  bridge  over 
Little  Woodhull  Creek,  west  end  of  parapet  coping,  copper  bolt  marked 
"U.S.G.S.    R1199Ft.  B.M." 1,198.485 

Forestport,  2^  miles  north  of,  at  Anos  siding;  notch  on  root  of  poplar  tree 
6  inches  in  diameter,  50  feet  east  of  track 1, 299. 17 

Forestport,  2^  miles  north  of;  cattle  pass  i  mile  north  of  road  crossing, 
chiseled  square  on  top  step,  northeast  corner 1, 301. 56 

White  Lake  station,  2  miles  south  of,  near  Nichols  Mills;  chiseled  square 
on  face  of  coping  at  northwest  comer  Bear  Creek  railroad  bridge 1, 369. 51 

White  Lake  station,  50  feet  west  of  railroad  track,  10  feet  north  of  wagon 
road;  copper  bolt,  in  bowlder  5  feet  broad,  marked  'MJ.S.G.S.  R  1421 
Ft.  B.M." 1,420.096 

FORR8TPORT  TO  NORTH  LAKB  VIA  KN06. 

Weeds  Mill  schoolhouse«  60  feet  northeast  of,  west  of  small  road  running 
south  from  main  road ;  outcrop  3  by  5  feet  and  1^  feet  above  ground 1, 245. 

Black  River  bridge,  south  side  of  west  abutment;  square  scratched  on 
stone 1,295.98 

Enos,  1,000  feet  from  post-office,  southeast  corner  of  small  red  school- 
house  north  side  of  road ;  projecting  corner  stone 1, 295. 98 

County-line  stone  between  Oneida  and  Herkimer  counties,  at  fork  of  roads 
to  North  and  Maple  lakes ;  top  of  stone 1, 387. 23 

Maple  Lake,  outlet  of,  west  abutment  of  bridge  over;  copper  bolt  marked 

"1318  U." 1,317.401 

Black  River,  east  side  of  south  abutment  of  bridge  over;  copper  bolt 
marked  "1598R" 1,596.698 

MoKeever  and  Old  Forge  quadrangles. 

WHITE  LAKB  TO  OLD  POEOB,    VIA  M'KBBVBB  AND  FULTON  CHAIN. 

White  Lake  station«2^  miles  north  of,  and  100  feet  north  of  White  Lake 
Granite  Company's  switch,  west  of  track  at  foot  of  embankment;  iron 
staple  set  in  bowlder  20  feet  broad 1,456.25 
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*      *  Pe«t. 
WMte  Lake  Granite  Company's  switch,  1  mile  north  of;  chiseled  square 

on  north  end  of  east  parapet  of  culvert 1 1,530.06 

Otter  Lake,  15  feet  north  of  walk  west  of  railroad  track  and  midway        / 

hetween  it  and  hotel;  square  chisel  mark  on  bowlder  8  feet  wide  ...  .v.  1, 548. 75 
MoKeever,  600  feet  south  of  station,  west  of  railroad  track,  in  rock  in  eut ; 

oopperbolt,  marked  "U.S.G.S.R.  1544  Ft.  B.M." •l,.543.259 

MoKeever,  2  miles  north  of;  iron  railway  brid|^  No.  6  (20-foot  span) ;  chis- 
eled square  near  face  comer  end  of  coping,  north  west  wing . .    1, 558. <55  - 

McKeever,  2^  miles  north  of,  at  Nelson  Lake  dam;  chiseled  square  in 

bowlder  6  feet  east  of  track,  150  feet  south  of  house : '  1, 615. 42 

McKeever,  3^  miles  north  of,  at  railroad  bridge  No.  37  (90-foot  span),  oVec 

Moose  River ;  chiseled  square  on  face  angle,  north  abutment,  west  end,  1   - ,'  • 

foot  from  girder , 1, 6^a77 

Minnehaha  station, Moose  River  bridge;  chiseled  square  on  face  comer,  * 

east  end  of  parapet,  north  end 1,  d^*^ 

Fulton  Chain  station,  3  miles  south  of,  500  feet  north  of  house ;  chiseled    .  ^■ 

square  on  north  end  of  parapet,  south  end  of  culvert ^,  713. 71 

Fulton  Chain,  f  mile  south  of,  opposite  look ;  railroad  spike  in  side  of  first ;  -  ' 

telegraph  pole  south  of  trail  to  lock ^,  696.  ^4 

Fulton  Chain,  5  feet  north  of  Wakeley's  Hotel,  8  feet  east  of  railroad  ^ 

track ;  cross  mark  on  bronze  tablet  set  in  bowlder,  marked  **  R  1712". . .  1, "{Itf  285 
Old  Forge,  i  mile  west  of  railroad  station,  at  picnic  ground;  bowlder  12 

feet  square  and  7  feet  high,  15  feet  north  of  railroad  track ;  cross  mark 

in  bronze  tablet,  marked  "R  1733" 1,731^946 


« 


« 


jt 


OLD  FOBOr,  ALONG  NOBTH  SIDE  OF  FULTON  CHAIN  LAKK8,  TO  EAOLB  BAT  OF  FODBTH  LAKB. 

Old  Forge,  2^  miles  northeast  of,  at  summit;  horseshoe  nail  in  hemlock 
stump,  north  edge  of  road 2,OOIB192 

Old  Forge,  3^  miles  northeast  of,  at  outlet  of  Bald  Mountain  Pond ;  chis- 
eled square  on  bowlder  6  feet  wide  and  3  feet  high  at  northwest  corner        ^ 
of  corduroy  bridge 1,961.79 

Bald  Mountain,  west  side  of  trail  to,  from  Bald  Mountain  House,  where 
trail  crosses  road  from  Old  Forge  to  Eagle  Bay  of  Fourth  Lake ;  root  of 
birch  stump,  south  side  of  road,  west  side  of  trail 1,828.63 

Third  Lake,  Fulton  Chain,  at  Bald  Mountain  House ;  bronze  cap  on  iron 
bench-mark  poet,  40  feet  east  of  dock,  8  feet  from  north  shore  of  lake, 
marked  "R1712" 1,711.594 

Bald  Mountain  trail,  3  miles  east  of,  opposite  road  to  Lawrence  Camp ; 
chiseled  square  on  bowlder  8  feet  wide,  10  feet  south  of  road 1, 743. 87 

Eagle  Bay,  40  feet  west  of  road  to  dock,  50  feet  from  shore  of  lake ;  chis- 
eled square  on  outcrop  in  f^ont  of  hotel 1, 720.  03 

FOUBTH  LAKB,  VIA  SIXTH  LAKB  DAM,  TO  FAWN  LAKE. 

Fourth  Lake,  Fulton  Chain,  at  Hess  Inn;  iron  bench-mark  post  set  in 
ground  on  north  bank  of  Fifth  Lake  outlet,  40  feet  north  of  boathouse 
and  billiard  room,  70  feet  south  of  main  hotel  building,  175  feet  east  of 
sea  wall  on  lake  front  of  lawn,  3  feet  northeast  of  sidewalk  crossing, 
bronze  cap,  marked  *'R  1717" 1,715.837 

Sixth  Lake,  Fulton  Chain,  125  feet  east  of  north  end  of  dam ;  bowlder  10 
feet  broad,  4  leet  high,  4  feet  from  edge  of  dock,  bronze  tablet,  marked 
"R1788'' 1,786.842 

Sixth  Lake  dam,  1.6  miles  south  of;  summit  Seventh  Lake  Mountain; 
bowlder  5  feet  broad,  8  feet  west  of  road,  chiseled  square 2, 133. 49 

Fawn  Lake,  500  feet  east  of,  at  bridge  over  inlet ;  notched  root  of  birch 
tree  10  inches  in  diameter,  10  feet  east  of  bridge  on  north  bank  of  creek.  1, 949. 65 
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Fawn  Lake,  H  miles  south  of,  on  road  from  Sixth  Lake  to  KenwellH,  900 

feet  Roath  of  summit,  25  feef  north  of  small  hrook ;   bowlder  12  feet 

square,  8  feet  high,  10  feet  east  of  road  at  south  end  of  level  stretch  of 

road,  cross  mark  on  bronze  tablet,  marked  '*  R  2263 '' 2, 261. 499 

WHITE  LAKE  TO  HOKMEDAOA,  VIA  NOBTH  LAKE. 

White  Lake,  50  feet  west  of  railroad  track  at  station,  5  feet  north  of  road- 
way ;  large  bowlder,  copper  bolt,  marked  "  U.S.G.S.  1421  Ft.  A" 1, 420. 095 

White  Lake,  H  miles  east  of;  rock  north  side  of  road  marked  with  chis- 
eled square  and  figures  1536 1, 534. 98 

White  Lake,  2.8  miles  east  of;  rock  north  side  of  road  marked  with  chis- 
eled square  and  figures  1661 1, 660. 10 

White  Lake,  2.7  miles  east  of;  rock  north  side  of  (oad  marked  with  chis- 
eled square  and  figui-es  1681 1, 683. 21 

North  Lake,  10  miles  west  of;  rock  north  side  of  road  marked  with  chis- 
eled square  and  figures  1627 1,626.19 

North  Lake,  8.9  miles  west  of;  rock  east  side  of  road  marked  with  chis- 
eled square  and  figures  1781 1, 780. 67 

North  Lake,  7.5  miles  west  of;  large  rock  north  side  of  road  marked  with 
^  chiseled  square  and  figures  1958 1, 957. 43 

North  Lake,  6.3  miles  northwestof,  at  junction  of  road  to  Wooilhull  Lake; 
aluminum  tablet  in  top  of  rotk,  marked  *'  1947  A" 1, 946. 760 

North  Lake,  4.8  miles  northwest  of,  60  feet  south  of  5-mile  post;  rock  east 
side  of  road  marked  with  chiseled  square  and  figures  1852 1, 851. 58 

North  Lake,  3.8  miles  northwest  of;  rock  west  side  of  road  marked  with 
chiseled  square  and  figures  1931 1,929.98 

North  Lake,  2.6  miles  northwest  of;  rock  west  side  of  road  marked  with 
chiseled  square  and  figures  1979 1, 977. 91 

North  Lake,  0.9  mile  northwest  of,  at  summit  of  hill  in  road  to  Sand  Lake ; 
rock  marked  with  chiseled  square  and  figures  2050 2, 049. 34 

North  Lake,  100  feet  east  of  statehouse  in  rock ;  aluminum  tablet,  marked 

*M829R" 1,827.676 

Honuedaga,  3.4  miles  west  of;  top  of  large  rock  south  side  of  road,  chiseled 
square  and  figures  2023 2,022.18 

Honuedaga,  2.4  miles  west  of;  top  of  large  rock  north  side  of  road;  chis- 
eled square  and  figures  2032 : 2,03L28 

Honuedaga,  1.1  miles  west  of;  chiseled  square  on  rock  south  side  of  road, 
figures  2225 2,253.93 

Honuedaga  Lake,  400  feet  west  of,  on  road  to  North  Lake;  large  rock 
north  side  of  road,  copper  tablet,  marked -'2221  A'' 2,220.530 

Honuedaga,  50  feet  south  of  south  end  of  boathouse  at  head  of  lake; 
chiseled  square  on  rock,  marked  ''2195'' 2, 194. 34 

Canada  Lake,  Indian  Lake,  and  Piaeco  quadrangles, 

HONNBDAOA    LAKE,  VIA  THIRD    STILLWATER,  WEST    CANADA    LAKES,  AND  CEDAR  LAKES,  TO 

UTTLE  MOOSE  LAKE. 

Honuedaga,  Forest  Lodge;  south  face  of  large  bowlder  50  feet  north  of 
office  building ;  aluminum  tablet  marked  ''  2205  A" 2, 204. 435 

Forest  Lodge,  15  feet  southeast  of  southeast  corner  of  small  boat  house ; 
bowlder  at  water's  edge ;  chiseled  circle 2, 194. 338 

Honuedaga,  0.9  miles  east  of,  15  feet  south  of  blazed  birch ;  moss-covered 
bowlder  in  trail ;  chiseled  circle 2, 326. 25 

Honuedaga,  1.3  miles  east  of,  at  Herkimer-Hamilton  county  boundary 
line ;  large  bowlder  north  side  of  trail ;  bolt  of  transit  station  No.  21  of 
county  line  survey 2,148.81 
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Hoiinedaga,  2  milee  east  of,  and  5  feet  east  of  road  to  Jones  Lake;  rock  in 

trail;  chiseled  circle 2, 144. 10 

Honnedaga,  3. 1  miles  eattt  of,  and  0.9  miles  cast  of  Swanson  Dam;  bowlder 

in  road,  6  feet  north  of  blazed  maple  tree ;  chiseled  circle 2, 230. 94 

Honnedaga,  4.2  miles  east  of,  and  2  miles  east  of  Swanson  Dam;  bowlder 

in  road,  8  feet  north  of  blazed  birch,  marked  **0" 2, 126. 63 

Honnedaga, 5.1  mih  s  east  of,  and  2.9  mih-s  vsifi  of  Swanson  Dam;  10  feet 

south  of  road,  8  feet  west  of  blazed  maple  tree ;  bowlder ;  chiseled  circle. .  2, 175. 86 
Honnednga,  6.4  miles  east  of,  nt  tnrn  of  road  in  swamp;  bowlder,  12  feet 

south  of  blazed  balsam  north  of  road;  chiseled  circle 2, 174.23 

Honnedaga,  7  miles  cast  of;  bowlder  in  roa<I,  10  feet  south  of  blazed  bal- 
sam ;  chiseled  circle 2, 180. 77 

Honnedaga,  7.8  miles  east  of,  and  250  feet  east  of  furd  of  West  Canada 

Creek  near  head  of  Secimd  Stillwater;  bowlder  in  road;  aluminum 

tablet  marked  ^  2168  A" 2,167.477 

West  Canada  Creek  ford,  0.6  mile  oast  of,  at  forks  of  road,  foot  of  hill  east 

of  swamp ;  bowlder,  10  feet  north  of  blazed  birch,  marked  "  B.  M.  2239  " .'.  2, 238. 64 
West  Canada  Creek  ford,  1.6  miles  east  of;  bowlder  iu  road  marked  with 

square  and  legend  "B.M.  2347" 2,346.41 

West  Canada  Creek  ford,  3.7  miles  east  of;  bowlder  in  road  marked  with 

square  and  *'B.M.  2399" 2,398.74 

West  Canada  Creek,  4.5  miles  east  of;  bowlder  south  of  road  marked  with 

chiseled  square  and  legend  *'B.  M.2430" 2,429.31 

West  Canada  Creek  ford,  4.8  miles  east  of,  near  trail  to  North  and  South 

Canada  lakes;  large  birch  south  side  of  road  marked  ''  B.  M.  2406; "  nail 

in  root 2,405.13 

Mud  Lake  Dam,  125  feet  north  of  sluice  of;  100  feet  north  of  Indian  hut; 

large  whit«  bowlder;  aluminum  tablet  marked  "2356  A" 2,355. 132 

Mu4l  Lake,  0.7  mile  east  of,  and  20  feet  of  Club  boundary  line;  spruce  tree 

marked  "  B.  M,  2374,"  on  south  side  of  road ;  nail  in  root 2, 373. 69 

Little  Moose  Landing,  150  feet  east  of,  on  trail;  two  trees  marked  "  B.  M. 

2442;"  nail  in  root  of  one 2.44L81 

Buck  Camp,  400  feet  east  of  Cedar  Lake,  on  trail  to  Speculator;  northwest 

corner  of  camp ;  copper  bolt  marked  "  U.  S.  G.  S.  B.  M.  2472  Ft.  A" 2. 471. 839 

Cellar  Lake,  1.0  mile  north  of  on  trail  to  Little  Moose  Lake;  top  of  rock 

iu  trail,  marked  with  chiseled  square  and  figures  '^2449'' 2,448.84 

Cedar  Lake,  2.2  miles  north  of;  chiseled  square  on  rock  in  trail,  near  two 

trees  marked**  2453" 2,452.79 

Cedar  Lake,  1.7  miles  north  of,  at  intersection  of  trail  and  Military  road; 

tree  marked  *' 2517;"  nail  in  root 2,516.62 

Cedar  Lake,  3.1  miles  north  of,  on  boundary  liue  between  Indian  Lake  and 

Lake  Pleasant  townships;  tree  marked  "2376;"  nail  in  root 2,375.58 

Cedar  Lake,  3.7  miles  north  of,  at  iutersectiou  of  trail  to  Little  Moose 

Lake  with  Military  road;  large  rock  marked  with  chiseled  square 2,274.79 

Little  Moose  Lake;  intersection  of  trail  from  Cedar  Lake  with  road  from 

Wakeley  Dam  and  Kenwells;  two  trees  marked  "2157;"  nail  in  root  of 

one 2,156.04 

CKDAR  RIVER  HOUSB  TO  FAWN  LAKE  VIA   WAKELKY  DAM  AND  LITTLE  MOOSE  LAKE. 

Main  road,  i  mile  from;  square  chisel  mark  on  bowlder  20  feet  to  right  of 
and  1.7  feet  above  center  of  road,  275  feet  back  from  small  stream 1, 694. 08 

Main  road,  1|  miles  from ;  square  chisel  mark  on  bowlder  6  feet  to  left  of 
and  4.7  feet  above  center  of  road 1,743.43 

Main  road,  3  miles  from ;  square  chisel  mark  on  bowlder  30  feet  to  right  of 
and  2.6  feet  above  center  of  road,  365  feet  back  from  log  house  on  left  of 
road 1,772.95 
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Main  road,  3}  miles  from ;  square  chisel  mark  on  outcrop  8  feet  to  right  of 

and  1.6  feet  above  center  of  road,  210  feet  back  from  summit 1, 912. 61 

Main  road,  5^  miles  from ;  square  chisel  marjc  on  large  bowlder  28  feet  to 

left  of  and  5.8  feet  above  center  of  road,  500  feet  back  from  white  frame 

schoolhouse  on  right  of  road 1,866.36 

Potter's  house,  f  mile  beyond ;  square  chisel  mark  on  bowlder  21  feet  to 

left  of  and  2.9  feet  above  center  of  road,  200  feet  north  of  east  of  partly 

log  and  partly  frame  house  on  left  of  road 1, 876. 00 

Brown *s  house,  }  mile  beyond  and  7f  miles  from  main  road;  copper  plug 

set  in  bowlder  15  feet  to  right  of  and  5.3  feet  above  center  of  road,  20 

feet  north  of  bridge  over  small  stream  flowing  to  left,  marked  '*  U.S.G.S. 

B.M.1918" 1,912.961 

Brown's  house,  1^  miles  beyond ;  square  chisel  mark  on  bowlder  5  feet  to 

left  of  and  2.8  feet  above  center  of  road,  300  feet  beyond  summit 1, 960. 50 

Brown's  house,  1}  miles  beyond ;  square  chisel  mark  on  bowlder  7  feet  to 

right  of  and  3.5  feet  above  center  of  road,  50  feet  northeast  of  pole  bridge 

over  brook  flowing  to  left 2,032.70 

Brown's  house,  2^  miles  beyond ;  square  chisel  mark  on  bowlder  7  feet  to 

right  of  and  3.9  feet  above  center  of  road,  7  feet  southeast  of  blazed 

beech  tree '. 2,084.34 

Wakeley  Pond  outlet,  12  feet  beyond  bridge  over ;  square  chisel  mark  on 

bowlder  4  feet  to  right  of  and  1  foot  above  center  of  road 2, 093. 22 

Wakeley  Dam;  copper  plug  in  bowlder  25  feet  east  of  north  of  log  house 

at,  marked  "  U.S.G.S.  2124  Ft.  B.M." 2,119.174 

Wakeley  Dam,  0.9  mile  west  of;  top  of  large  rock,  north  side  of  road,  near 

two  trees  marked  "2203;"  chiseled  square 2,203.13 

Wakeley  Dam,  1.8  miles  west  of;  nail  in  root  of  one  of  two  trees  south 

side  of  road  marked  "2254" 2.254.30 

Wakeley  Dam,  2.6  miles  west  of;  150  feet  east  of  large  spring;  nail  in  root 

of  tree  marked  "2141" 2,141.85 

Wakeley  Dam,  3.8  miles  west  of;  tree  marked  "2171 ; "  nail  in  root 2, 171. 41 

Wakeley  Dam,  4.3  miles  west  of;  tree  marked  "  2240 ; "  nail  in  root 2. 239. 92 

Wakeley  Dam,  5.4  miles  west  of;  tree  marked  "  2236 ; "  nail  in  root 2, 236. 23 

Little  Moose  Lake,  200  feet  from ;  large  rock  in  rear  of  log  house ;  copper 

bolt  marked  "U.S.G.S.  B.M.  2143  A" 2,143.594 

Little  Moose  Lake,  1.2  miles  west  of;  tree  marked  "2130;"  nail  in  root..  2, 130.86 
Little  Moose  Lake,  1.9  miles  west  of;  tree  marked  "2081;"  nail  in  root..  2,081.22 
Little  Moose  Lake,  3.5  miles  west  of;  tree  marked  "2055;"  nail  in  root..  2, 055.46 
Little  Moose  Lake,  4.5  miles  west  of;  on  road  to  Ken  wells,  0.3  mile  west 

of  Silver  Run,  at  summit  of  hill;  in  large  rock,  5  feet  south  of  road, 

marked  "2049  A;"  aluminum  tablet 2,048.993 

Little  Moose  Lake,  5.7  miles  west  of;  tree  marked  "2024;"  nail  in  root ..  2, 023. 98 
Little  Moose  Lake,  7.2  miles  west  of;  tree  marked  "1964;"  nail  in  root..  1,964.91 
Little  Moose  Lake,  7.9  miles  west  of;  tree  marked  "  1879; "  nail  in  root . .  1, 879. 34 
Little  Moose  Lake,  8.8  miles  west  of;  on  plains,  1,000  feet  west  of  wood; 

rock,  in  road,  marked  with  chiseled  square  and  figures  "1869" 1,869.43 

Kenwells,  3,150  feet  northeast  of;  large  rock,  north  side  of  road  to  Fourth 

Lake  and  Wakeley  Dam ;  aluminum  tablet  marked  "  1854  A" 1, 854. 89 

Kenwells,  2  miles  north  of,  on  road  to  Fourth  Lake;  tree  marked  "2004;" 

nail  in  root 2,004.23 

Kenwells,  2.7  miles  north  of,  on  road  to  Fourth  Lake ;  tree  marked  "2066; " 

nail  in  root 2,066.72 

Kenwells,  3.6  miles  north  of,  on  road  to  Fourth  Lake ;  tree  marked  "  2174 ; " 

nail  in  root 2,174.31 

Kenwells,  4.7  miles  north  of,  and  100  feet  north  of  Red  River;  rock  in  road 

marked"1881";  chiseled  square 1,881.81 
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Kenwells,  5.4  miles  north  of;  tree  marked  «  2028 ; ''  nail  in  root 2, 028. 83 

Kenwells,  6.2  miles  north  of;  tree  marked  '<2204;''  nail  in  root 2,204.53 

MOBBHOUSBVILLE  TO  8PKCDLATOB,  VIA  PWBCO. 

Morehonseville,  1.1  milee  east  of;  top  of  rock,  sonth  side  of  road,  marked 
with  chiseled  sqnare  and  figures  "1776" 1,774.77 

Morehonseville,  2.3  miles  east  of;  top  of  rock,  north  side  of  road,  marked 
with  chiseled  sqnare  and  figures,  "1846-' 1,845.30 

Morehouseville,  2.7  miles  east  of,  50  feet  west  of  church ;  rock,  sonth  side 
of  road,  marked  with  chiseled  circle  and  legend  "B.M.  G.  of  N.  Y.  State 
Land  Survey  " ;  also  marked  *'  U.8.G.S.  B.M.  1839" 1, 838. 23 

Morehonseville,  4  miles  east  of;  top  of  rock,  north  side  of  road,  marked 
with  chiseled  square  and  figures  "2125" 2,124.18 

Morehonseville,  5.5  miles  east  of;  top  of  rook,  south  side  of  road,  marked 
with  chiseled  square  and  figures  "1975" 1,973.65 

Morehonseville,  6.6  miles  east  of,  40  feet  west  of  road  to  G  lake;  top  of 
rock,  south  side  of  road,  marked  with  chiseled  square  and  figures  **  1927  ".  1, 926. 59 

Morehonseville,  7.8  miles  east  of;  top  of  rook,  south  side  of  road,  marked 
with  chiseled  circle  and  legend  "B.M.  W.  New  York  State  Land  Sur- 
vey"; also  marked '/ U.S.G.S.  B.M.,  1866" 1,864.73 

Morehonseville,  8.6  miles  east  of;  500  feet  west  of  Lampey  Camp;  top  of 
rock,  north  side  of  road ,  marked  with  ch  iseled  square  and  figures ' '  1800  " .  1, 799. 52 

Piseco  Lake  inlet ;  hridge  floor 1, 693 

Morehonseville,  10.6  miles  ea8t  of;  top  of  rock,  south  side  of  road ;  chiseled 
square  and  figures  "1679" 1,677.86 

Morehonseville,  11.6  miles  east  of;  top  of  rock,  north  side  of  road ;  chiseled 
square,  figures  "1734" 1,732.79 

Morehonseville,  13.3  miles  east  of;  top  of  rock,  south  side  of  road ;  chiseled 
square  and  figures  "1691" 1,689.72 

Morehonseville,  14  miles  east  of;  top  of  rock,  north  side  of  road;  chiseled 
square  and  figures  "1691" 1,689.75 

Piseco,   Irondequoit    cluh    house   hasement;    aluminum    tablet  marked 

"1703  A" 1,702.163 

Piseco,  0.4  mile  east  of;  top  of  rook,  south  side  of  road,  chiseled  square 
and  figures"  1675 '* , 1,673.90 

Piseco,  1.7  miles  east  of,  200  feet  east  of  yellow  house ;  top  of  rock,  north 
side  of  road;  chiseled  square  and  figures  "1717" 1,716.47 

Piseco,  2  miles  east  of,  at  junction  of  roads  to  Lake  Pleasant  and  Glovers- 
ville,  50  feot  north  of  road  to  Piseco;  top  of  rock  marked  with  chiseled 
sqnare  and  figures  "1729" 1,727.82 

Piseco,  3  miles  east  of,  600  feet  west  of  old  house ;  large  bowlder  north  side 
of  road,  marked  with  chiseled  square  and  figures  "  1721 " 1, 720. 13 

Piseco,  3.7  miles  east  of,  2  miles  west  of  sawmill  and  300  feet  west  of  David 
Aird's  house,  by  small  creek,  and  near  balsam  tree ;  rock,  north  side  of 
road,  marked  with  chiseled  square  and  "U.S.G.S.  B.M.  1732" 1,  73L39 

Lake  Pleasant,  3i  miles  west  of;  top  of  stone,  north  side  of  road  opposite 
house 1, 724 

Lake  Pleasant,  2^  miles  west  of,  300  feet  east  of  white  schoolhouse ;  largo 
bowlder  south  side  of  road,  chisel  mark  on  north  corner 1, 821. 31 

Lake  Pleasant,  1^  miles  west  of;  large  bowlder,  in  field  north  of  road, 
marked  by  Col vin  survey  "B.M.  H:"  chisel  mark 1,821.02 

Lake  Pleasant;  north  side  of  stone  Jail,  six  inches  east  of  northeast  cor- 
ner, 3i  feet  above  ground ;  aluminum  tablet,  marked  "  1791  A" 1, 789. 723 

Lake  Pleasant,  1  mile  east  of,  and  75  feet  east  of  second  house  east  of 
Sacandaga  Lake  outlet  on  north  of  road ;  large  bowlder,  north  side  of 
road ;  chisel  mark 1, 750. 80 
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Feet. 
Lake  Pleasant,  2  miles  east  of,  aud  700  fot*t  east  of  largo  white  honse  on 

north  side  of  road;  chiseled  square  on  step  of  very  large  bowlder  north 

side  of  road 1,758.97 

Speculator,  bowlder  in  small  triangular  park  at  crossroads;  copper  bolt, 

marked  *'  1772  A.^'    (This  bolt  was  set  in  1896,  and  its  elevation  has  been 

published  as  1,767.200.) 1,767.506 

PISBCO,   TO  THIRD  STILLWATER  OP  WEST  CANADA  CREEK,   VIA  SPBUCE  LAKE. 

Piseco,  0.9  mile  north  of ;  tree  marked '*  1704;"  nail  in  root 1,702.74 

Piseco,  1.9  miles  north  of;  tree  marked  "1742;"  nail  in  root 1,740.91 

Piseco,  2.8  miles  north  of ;  tree  marked  "  1805 ;"  nail  in  root 1,803.94 

Piseco,  3.5  miles  north  of;  tree  marked  "  1878  B.M. ; "  nail  in  root 1, 876. 70 

Piseco,  4.2  miles  north  of ;  tree  marked  "2008  B.M.;"  nail  in  root 2,007.12 

Piseco,  5  miles  north  of ;  nail  in  root  of  tree  marked  "1969  B.M." 1,968.24 

Piseco,  5  miles  north  of,  and  50  fi'ct  north  of  old  road  runnin;;  northeast 

to  old  lumber  camp;  large  bowlder  10  feet  east  of  road;  copi)er  bolt, 

marked  "  1964  A" 1,963.578 

Piseco,  6.1  miles  north  of;  top  of  rock  in  road  marked  with  chiseled 

square  and  figures  "2230" 2,229.13 

Piseco,  6.9  miles  north  of ;  tree  marked  "2179  B.M. ;"  nail  in  root 2,178.60 

Piseco,  7.7  miles  north  of;  north  bank  of  Jessnp  River;  stump,  marked 

"2068  B.M.;"  nailin  root 2,067.61 

Piseco,  8.6  miles  north  of;  tree  marked  "2305  B.M. ; "  nail  in  root 2. 301. 56 

Piseco,  9.9  miles  north  of;  tree  marked  "2460  B.M. ;"  nail  in  root 2, 459. 14 

Spruce  Lake,  east  side  of,  at  Clarks  Camp,  large  bowlder;  copper  bolt, 

marked  "2382  A" 2,381.539 

Spruce  Lake,  0.9  mile  north  of;  tree  marked  "2429  B.M. ;"  nail  in  root  ..  2,  428.  55 
Spruce  Lake,  2.8  miles  west  of,  in  old  road,  200  feet  west  of  camp,  10  feet 

west  of  creek ;  rock,  marked  "  U.S.G.8.  2230  B.M. ; "  chiseled  square  ...  2, 223. 17 

Fonda,  Oloversvillef  FayvilUf  and  Speculator  quadrangles  {republished  and 

amended), 

AURIKSVILLE  TO  OILMAN  LAKE,   VIA  FOin>A,   GLOVERSVILLE,  AND  NORTHVILLE. 

Schoharie  Creek  Aqueduct,  Erie  Canal ;  cross  on  cornerstone  of  northwest 
abutment  of  first  bridge  west  of  (U.  S.  Engineer  Corps  B.M.) 301. 770 

Auriesville,  West  Shore  Railroad  station,  bridge  over  oanal  |  mile  west  of; 
square  chiseled  in  cornerstone,  northwest  end  of  west  wing,  north  abut- 
ment        302.31 

Anriesville,  West  Shore  Railroad  station,  bridge  over  canal  i  mile  west  of ; 
cross  cut  in  stone  in  fourth  coarse  north  abutment,  H  ^^^^  ®<^t  of  east 
angle  of  abutment 301.85 

River  road  crossing,  sonth  abutment  of  bridge  over  canal  at;  square 
chisel  mark  on  northeast  corner  of  east  stone  of  third  cou rse 299. 95 

Fnltonville,  bridge  over  Mohawk  River,  ^  mile  east  of;  top  of  stone  mon- 
ument on  north  side  of  river  road 288. 09 

Fnltonville,  bridge  over  Mohawk  River;  square  chisel  mark  on  top  of  cop- 
ing south  abutment 293. 55 

Fonda,  county  court-house ;  cross  on  bronze  tablet  set  in  corner  stone  of 
fourth  course  of  stones  from  top  of  foundation  at  northwest  corner, 
marked  "294" 293.153 

Cayadutta  Creek,  Fonda,  Johnstown  and  Gloversville  Railroad  bridge 
over;  square  chisel  mark  in  northeast  corner  of  coping  stone,  southeast 
end  of  south  abutment 350. 10 

Fouda,  2  miles  north  of;  cross  cut  in  face  of  stone  in  north  wall  of  Fonda, 
Johnstown  and  Gloversville  Railroad  culvert  No.  2 464. 18 
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Feet. 
Sammonsville;    Fonda,   Johnstown  and  Glovenivillti    Kailroad    station; 

cross  cat  m  large  stone  at  sonth  corner  of  foundation . .  .* 586. 58 

Samtnonsvilie  railroad  station.  If  miles  north  of,  on  Fonda,  Johnstown 
and  GloversviUe  Railroad;  cross  cnt  in  stone  in  face  of  southwest  wall 
of  culvert 649.56 

Johnstown ;  Fonda,  Johnstown  and  Gloversville  Railroad  crossing  at  Mont- 
gomery street,  60  paces  northeast  of;  cross  cut  in  stone,  west  comer  of 
foundation  of  frame  house  on  southeast  side  ot  street 648. 60 

Johnstown ;  Fonda,  Johnstown  and  Gloversville  Railroad  station;  cross  on 
bronze  tablet  set  in  first  stone  below  brickwork  at  west  corner  of  build- 
ing, marked ''652" 651.295 

Johnstown,  If  miles  north  of,  on  Fonda,  Johnstown  and  Gloversville  Rail- 
road ;  square  chisel  mark  in  southeast  corner  of  top  stone  of  west  wall 
of  culvert  No.  2 722.19 

Johnstown,  2^  miles  north  of,  on  Fonda,  Johnstown  and  Gloversville  Rail- 
road bridge  No.  5;  square  chisel  mark  on  northeast  corner  of  top  stone, 
east  end  of  abutment 748. 87 

Gloversville;  square  cut  in  southwest  corner  of  stone  in  north  abutment 
of  bridge  No.  6,  Fonda,  Johnstown  and  Gloversville  Railroad,  100  paces 
frc  m  Main  street 768. 35 

Gloversville;  Fonda,  Johnstown  and  Gloversville  Railroad  station;  cross 
in  bronze  tablet  set  in  tirst  stone  below  brickwork  20  feet  north  of  south- 
west corner  uf  building,  marked  "798" 797.355 

Gloversville,  southeast  corner  of  Bleeeker  street,  near  cast-iron  post,  bridge 
over  Cayadntta  Creek;  square  chisel  mark  in  top  of  stone,  south  abut- 
ment        808.77 

Gloversville,  Kingsboro  avenue,  ^  mile  west  of  Kingsboro  avenue  station; 
square  chisel  mark  on  stom;  in  east  wall  of  culvert 850. 25 

Gloversville,  Kingsboro  avenue,  frame  house  on  west  side  of,  100  feet  north 
of  railroail  crossing;  cross  cut  iu  stone  near  southeast  corner  of  founda- 
tion         873.94 

Gh)versvil]e,  2  miles  north  of  Kingsboro  avenue  station  on  Fonda,  Johns- 
town and  Gloversville  Railroad;  square  cut  in  stone  iu  west  wall  of 
cattle  pass 812.88 

Broadalbin  Junction,  top  of  frog  iu  switch  at 812.22 

Mayfieid,  1  mile  south  of;  northwest  corner  of  west  coping  of  arch  cul- 
vert, bquaro  chisel  mark 772. 16 

May  held ;  platform  at  railroad  station 762. 1 

Maytield ;  iron  highway  bridge,  floor  of 762. 8 

May  field,  60  feet  east  of  gristmill,  30  feet  from  creek,  and  90  feet  south  of 
railroad  track;  copper  bolt  in  bowlder  5  feet  broad,  marked  *'  LI.iS.G.S. ; 
B.M.756Ft." 751.266 

Van  Nostrands,  2,000  feet  southwest  of  railroad  station  opposite  northeast 
end  of  curve;  square  chisel  mark  on  ontcrop  15  feet  west  of  track 744.  07 

CranbeiTy  Creek,  2^  miles  south  of  railroad  station;  square  chisel  mark 
on  bowlder  300  feet  west  of  railroad  track,  half  way  to  barn 740. 25 

Cranberry  Creek,  Main  street,  300  feet  north  of  railroad  crossing  and  100 
feet  west  of  railroad  track ;  copper  bolt  in  bowlder  3  feet  high,  marked 
**U.S.G.S.;  B.M.768Ft." 762.668 

Sweets  Crossing,  200  feet  north  of,  and  20  feet  west  of  railroad  track; 
square  chisel  mark  on  bowlder  8  feet  broad 826. 04 

Sacandaga  Park  schoolhouse,  ^  mile  east  of,  30  feet  north  of  open  culvert, 
20  feet  east  of  railroad ;  square  chisel  mark  on  bowlder 804. 47 

Sacandaga  Park  school  house,  ground  elevation  at  base  of 804. 9 

Saoandaga  Park,  ^  mile  south  of;  road  crossing 811. 0 


362  APPENDIX  TO  director's  REPORT. 

Feet. 
Sacandaga  Park^  125  feet  south  of  road  crossiDg  at;  bowlder  60  feet  west 

of  main  line  railroad,  square  chisel  mark 813. 19 

Sacandaga  Park;  road  crossing 807. 5 

North ville,  Sacandaga  River ;  floor  of  bridge  over 761. 92 

Northville,  Sacandaga  River,  bridge  over;  copper  bolt  in  top  step,  north 

wing  of  west  abutment  marked  *'  U.S.G.S.  B.M.  765  Ft." 760. 044 

Northville  railroad  station,  platform  of 763. 85 

North ville,  1  mile  above;  square  chisel  mark  on  bowlder  4  feet  west  of 

road  at  south  edge  of  clearing  on  west  side  of  river 758. 34 

Van  Vranken's  (white)  house ;  base  of 769. 0 

West  Stony  Creek,  first  house  (white)  south  of  iron  bridge  over;  base  of. .      786. 0 
Northville,  3  miles  north  of,  50  feet  north  of  West  Stony  Creek  iron  bridge 

and  on  west  side  of  river ;  square  chisel  mark  on  bowlder  10  feet  west 

of  road 786. 62 

Willard  Cemetery;  base  of  yellow  house  opposite,  west  side  of  river 790. 0 

Falls  Brook,  floor  of  bridge  over 796. 9 

Sacandaga  River,  40  feet  from,  on  west  bank ;  rock  on  south  bank  of  brook, 

20  feet  west  of  road  and  200  feet  south  of  clearing,  square  chisel  mark . .       782. 48 
Twenty-mile  post,  150  feet  north  of;  rock  20  feet  east  of  road,  marked 

''(B.M.011.8)" 793.53 

Mitchell's  Hotel,  south  step  of  piazza;  stone  marked  "B.M.0123''  with 

chisel 806.48 

Mitchell's  white  house ;  base  of 806. 5 

Hope  District  Schoolhouse  No.  4  ;  base  of 832. 0 

Hope  District  Schoolhouse  No.  4, 75  feet  west  of;  bowlder  15  feet  north  of 

road,  copper  bolt  in,  marked  "U.S.G.S.  B.M.  832  Ft." 827.239 

Fifteen-mile  post,  200  feet  north  of;  bowlder  15  feet  west  of  road,  marked 

"B.M.0134" 890.22 

Hotel,  painted  white,  at  sonthea«t  corner  of  road  to  east  base  of 900. 5 

Fourteen-mile  post,  150  feet  northeast  of;  bowlder  at  foot  of  hill,  marked 

'*  B.M.139"  with  chiseled  circle 909.64 

West  River  (West  Branch  of  Sacandaga  River),  opposite  mouth  of;  300 

feet  south  of  13-mile  post,  bowlder  50  feet  east  of  river  bank;  square 

chisel  mark 909.32 

Wells  tannery,  1^  miles  south  of;  bowlder  15  feet  east  of  road  and  100  feet 

south  of  house,  marked  "B.M. 0143" 954.10 

Wells ;  500  feet  north  of  tannery,  in  flat ;  bowlder  20  feet  east  of  road  and 

75  feet  south  of  large  barn,  marked  "  B.M.  147  "  with  chiseled  circle 1, 012. 05 

Wells ;  base  of  white  church  fronting  west 1, 009. 2 

Wells ;  base  of  yellow  church  with  square- topped  tower,  fronting  east 1, 012. 45 

Wells;  Hosley  House;  bronze  tablet  on  rock  15  feet  broad  and  5  feet  high 

inbackyardof  hotel,  marked  "1026" 1,021.191 

Wells;  east  end  of  abutment  of  covered  bridge,  marked  "  B.M.B.X."  with 

chiseled  circle 987.65 

Patent  line  monument  in  yard  of  white  house  opposite  road  to  east;  stone 

set  in  ground  15  feet  southeast  of  house,  marked  thus  A ;  triangle  is  6 

inches  on  each  side 1,017.04 

Elbow  Bridge ;  stone  10  feet  south  of,  and  4  feet  west  of  road,  marked 

"B.M.C.C."  with  chiseled  circle 1,348.26 

Hamilton  Lake,  angle  of  road  to ;  bowlder  6  feet  high  and  15  feet  broad, 

40  feet  from  each  road,  west  of  junction,  marked  "  B.M.A."  with  chiseled 

circle 1,692.31 

Charldy  Lake,  schoolhouse  opposite;  copper  bolt  in  bowlder  8  feet  broad, 

25  feet  southwest  of  school ;  bolt  ismarked  "U.S.G.S.;  B.M.  1719  Ft."..   1,713.768 
Charley  Lake,  water  surface 1, 692. 44 
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Feet. 
Charley  Lake ;  bowlder  25  feet  son tb west  of  scboolbonse  opposite,  marked 

"B.M.C.G."  with  cbieeled  circle 1,713.62 

Gilman  Lake  outlet,  400  feet  soath  of  bridge  over;  bowlder  10  feet  broad, 
3  feet  high,  40  feet  east  of  road,  marked  with  chiseled  circle  over  legend 

"B.M.C.H." 1,670.02 

Gilman  Lake  outlet,  floor  of  bridge  over 1, 651. 16 

Gilman  Lake,  white  houne  opposite  center  of;  stone  100  feet  south  of  build- 
ing, 10  feet  east  of  road,  at  trail  to  Griffin.  This  stone  is  marked  with 
chiseled  circle  above  legend  "B.M.C.K."  and  is  located  15  feet  north  of 

a  stone  marked  in  a  similar  manner  with  legend  ''  B. M.C.J." 1, 729. 39 

Speculator,  small  triangular  park  at  crossroads ;  copper  bolt,  set  in  bowlder 
(P 40 Bl),  marked ''U.8.G.8.;  1772  Ft.B.M." 1,767.506 

MARYLAND,  PENNSYLVANIA,  AND  WEST  VIRGINIA. 

GABBETTy  ALLEGANY,  AND  WASHINGTON  COUNTIES,  MABYLAND;  SOM- 
EBSET,  FAYETTE,  FULTON,  AND  FBANKLIN  COUNTIES,  PENNSYL- 
VANIA; GBANT,  PRESTON,  BEBKELEY,  HAMPSHIBE,  AND  MINERAL 
COUNTIES,  WEST  VIBGINIA. 

GRANTSVILLS,    ACCIDENT,    OAKLAND,    FLINTSTONB,    PAWPAW,   AND    HANCOCK    QUAD- 
RANGLES. 

The  elevations  iu  the  following  list  are  based  on  a  bronze  tablet  set 
in  the  Allegany  County  coart-house  at  Cumberland,  Maryland,  and 
marked  *^C  688."  This  bench  mark  is  based  on  the  United  States 
Coast  and  Geodetic  Survey  transcontinental  line  of  precise  levels,  and 
dependent  on  this  its  height  is  accepted  as  687.627  feet  above  mean  sea 
level.  These  elevations  were  connected  at  various  places,  as  shown  in 
the  following  list,  with  other  bench  marks  of  the  Coast  Survey  trans- 
continental line  besides  that  at  Cumberland.  All  of  these  Coast  Sur- 
vey bench  marks  have  been  reduced  from  the  elevations  published  in 
the  Appendix  for  the  report  of  1882  by  the  amount  — 0.03  meters,  the 
constant  correction  found  at  Hagerstown  as  published  in  the  Coast 
Survey  report  for  1896. 

The  leveling  was  done  under  the  general  direction  of  Mr.  J.  H.  Jen- 
nings, topographer,  by  Messrs.  Hargraves  Wood  and  C.  B.  Bailey, 
levelmen. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  let- 
ter <<C"  in  addition  to  the  figures  of  elevation: 

THATBBVILLE  TO  KBY8BB,   VIA  U'HSNBT,   HOT0,   AND  ACCIDfSMT. 

Feet. 

Thayerville,  2  miles  north  of;  north  approach  to  Deep  Creek  bridge;  bolt 
head 2,421.46 

McHenry,  2.2  miles  soath  of,  on  old  road,  in  edge  of  woods;  red  oak  tree 
12  inches  in  diameter  soath  side  of  main  road;  nail  in  blaze  near  roots.  2, 514. 54 

McHenry,  1.8  miles  south  of;  100  feet  soath  of  D.  W.  Fraker's  house; 
cherry  tree  12  inches  in  diameter ;  nail  in  blaze  near  roots 2, 519. 76 

McHenry,  0.59  mile  north  of;  100  feet  north  of  road  to  Sang  Ran;  white- 
oak  tree  (west  side  of  road)  18  inches  in  diameter;  nail  in  blaze  near 
roots 2,501.20 

Hoys,  Catholic  church;  southeast  corner  of  foundation  wall ;  aluminum 
tablet, marked  "2611  C" 2,612.009 
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Feet. 
Accident,  1.07  miles  soath  of;  post  oak  tree  14  inches  in  diameter  east 

side  of  road ;  nail  in  blaze  near  roots 2, 340. 89 

Accident,  English  Luiherau  obnrch;  aluminum  tablet,  in  northeast  corner 

of  foundation ;  marked  "2394C" ,. 2,395.192 

Accident ;  spike  in  base  of  flag  pole  near  blacksmith  shop 2, 419. 65 

Accident,  1.64  miles  north  of,  near  crest  of  hill;  chestnut  oak  tree  35 

inches  in  diameter  on  west  side  of  road ;  r  ail  in  blaze  on  root 2, 415. 26 

Cove,  150  feet  south  of  post-office;  cherry  tree  14  inches  in  diameter;  nail 

in  blaze  on  root 2,206.9 

Cove,  0.?8  mile  north  of;  at  intersection  of  Cove  and  Accident  roads; 

che8tnut  tree  20  inches  in  diameter  by  Dunkard  church;  n:iil  in  blazed 

root 2,485.22 

Keyser,  1.05  miles  south  of;  white  oak  tree  20  inches  in  diameter  north 

side  of  road ;  nail  in  blaze  on  root 2, 933. 92 

Keyser,  post-office  building;  northeast  corner  of  stone  foundation  wall; 

bronze  tablet,  marked  "2879C" 2,880.389 

FROSTBURO  TO  BLOOMINOTON,   VIA  PINET  QBOVB,   NBW  GBBMANY,  AND  CBABTREB. 

Frostburg;  bronze  tablet  in  rock  cut  south  side  of  Cumberland   and. 

Pennsylvania  Railroad,  50  feet  east  of  tunnel,  marked  "1929C" 1,928.550 

Frostburg;  top  of  milepost;  "  Cumberland,  11  mi." 2,020.16 

Frostburg,  office  Hotel  Gladstone ;  stone  doorsill 2, 074. 148 

Frostburg,  we^t  end  of;  at  top  of  hill;  pike  north  side  of;  on  rock 2, 198.89 

Frostburg,  1.75  miles  west  of;  on  large  nut  for  hinge  on  east  side  of  south 

post  of  old  tollgate 2,473.39 

Frostburg,  3.7  miles  west  of;  nail  in  root  of  large  chestnut  tree  northwest 

corner  road  to  Pocahontas 2,  617. 27 

Frostburg,  4  miles  west  of;  tup  of  milepost  to  **  Cumberland,  15  mi.'' 2, 577. 16 

Frostburg,  5.1  miles  west  of;  new  house  and  large  barn;  nail  in  top  of 

gatepost 2,613.30 

Frostburg,  6  miles  west  of;  milepost  **  17  mi.  to  Cumberland  " 2, 625. 12 

Frostburg,  7  miles  west  of;  milepost  '^18  mi.  to  Cumberland;''  600  feet 

west  of  church 2,628.25 

Frostburg,  8  miles  west  of;  milepost  *'  19  nv.  w.  to  Cumberland ; "  top  of..  2, 589. 46 
Piney  Grove,  ^  mile  east  of;  near  east  corner  of  large  house  on  north  side 

of  pike;  200  feet  west  of  Twomile  Run;  bronze  tablet,  marked ''2424  C".  2,424.045 
Piney  Grove;  east  side  of  road  to  New  Germany;  spike  in  telegraph  pole 

opposite  deserted  house 2, 648. 91 

New  Germany,  4  miles  north  of;  nail  in  root  of  small  chestnut  tree  on  east 

side  of  road ;  15  feet  south  of  road  to  west 2, 732. 18 

New  Germany,  2.6  miles  north  of;  nail  in  roof  of  large  chestnut  tree  on 

west  side  of  road,  and  6  miles  south  of  Pat  Dorsey 's 2, 748. 65 

New  Germany,  1.4  miles  north  of;  nail  in  root  of  large  chestnut  tree  on 

west  side  of  road  on  edge  of  woods 2, 677. 58 

New  Germany,   1  mile  north  of;  northeast  angle  of  crossroads  opposite 

Mount  Benlah  Church ;  horse  block,  marked  "  2729  C  " 2, 728. 79 

New  Germany,  0.1  mile  west  of;  100  feet  west  of  Horse  Pond  Creek;  20 

feet  south  of  road  to  Oakland  at  intersection  of  road  to  old  mill;  bronze 

tablet  in  ledge  of  rock,  marked  **2472C" 2,471.730 

New  Germany,  1.3  miles  south  of;  nail  in  root  of  chestnut  tree  at  road 

running  north 2,503.87 

New  Germany,  3.3  miles  south  of;  southeast  angle  of  intersection  of  roads 

to  Bear  Pen  Run  and  Settlement  road ;  small  redoak  tree 2, 471. 92 

New  Germany,  5.6  miles  south  of;  6  miles  east  of  intersection  of  roads; 

100  feet  west  of  crossing  of  Bear  Pen  Run;  nail  in  root  of  maple  tree  ..  2, 226. 23 


d 
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Feet. 
New  Germany^  8  miles  south  of;  Savage  River  at  mouth  of  Bear  Pen  Run; 

0.15  mile  west  of,  at  edge  of  clearing;  north  side  of  road  down  Bear 

Pen ;  bronze  tablet  in  ledge  of  rock,  marked  "  1578  C  " 1, 577. 741 

Bear  Pen  Run,  1  mile  south  of  month  of;  opposite  sehoolhouse  and  at  road 
Tunning  east;  north  side  of  road  down  Savage  River;  nail  in  root  of 
apple  tree 1,502.55 

Bear  Pen  Run,  2  miles  south  of  mouth  of;  200  feet  south  of  Big  Run,  at 
northwest  angle  of  road;  nail  lu  root  of  leaning  black-walnut  tree 1,464.96 

Crabtree  Run;  west  end  of  bridge  over;  nail' in  south  side  of  log 
abutment 1,366.83 

Floyd  post-office,  known  as  Frankville;  0.12  mile  east  of  station;  mile- 
post  "214  to  Baltimore,"  0.09  mile  west  of;  south  side  Baltimore  and 
Ohio  Railroad,  at  east  end  of  frame  bouse;  bronze  tablet  in  large  rock, 
marked  "1693" 1,692.978 

Frankville,  1  mile  east  of;  200  feet  east  of  Crabtree  switch ;  spike  in  tele- 
graph pole  north  side  of  Baltimore  and  Ohio  Railroad 1, 549. 04 

Frankville,  2.6  miles  east  of;  100  feet  east  of  signal  station;  south  side  of 
Baltimore  and  Ohio  Railroad ;  bench  mark  in  Lafiey  rock ;  bronze  tablet, 
marked  "  1380  C  " 1,379.976 

Frankville,  5  miles  east  of;  milepost  No.  209  to  Baltimore;  top  of 1, 097. 82 

Bloomington,  bridge  over  Potomac  at;  on  top  step,  northwest  corner 
Baltimore  and  Ohio  Railroad  bridge 1, 008. 54 

NEW  QBBMANY  TO  THATKEBVILLB,  VIA  MEADOW  MOUMTAIN  ROAD. 

New  Germany,  3.4  miles  southwest  of;  at  fork  of  road  toBittinger;  south- 
east side  Meadow  Mountain  road ;  nail  in  root  of  maple  tree 2, 590. 66 

New  Germany,  8  miles  southwest  of;  0.2  mile  northeast  of  Dry  Run  road ; 
log  bridge  over  small  stream;  150  feet  southwest  of  and.  north  side  of 
roa<l;  nail  in  root  of  large  white-oak  tree 2,497.39 

Thayersville,  5.8  miles  east  of;  near  Meadow  Mountain  Run;  old  sawmill 
site,  500  feet  northeast  of;  on  north  side  of  Meadow  Mountain  road ; 
bronze  tablet  iu  rock,  marked  "2573" 2,573.616 

Thayersville,  3  miles  east  of;  opposite  road  to  southeast;  nail  in  root  of 
white  oak  tree 2,631.98 

Thayersville,  5.3  miles  east  of;  0.4  mile  southwest  of  deserted  sawmill; 
south  side  of  road ;  nail  in  root  of  maple  tree 2, 534. 96 

Thayersville,  I^  miles  northeast  of;  Deep  Creek  bridge  at  Mary  laud  State 
fish  pond ;  nail  in  floor  of  bridge  near  southeast  eud 2, 426. 8 

Thayersville,  700  ieet  of  on  south  side  of  Meadow  Mountain  road ;  150  feet 
east  of  intersection  of  Meadow  Mountain  road  and  road  from  Thayers- 
ville to  Oakland ;  bronze  tablet  in  bowlder,  marked  "  2493  C  " 2, 493. 654 

PIMET  GROVE  TO  GBAXTSVILLE. 

« 

Piney  Grove,  0.9  mile  west  of;  top  of  Meadow  Mountain  on  north  side  of 
pike ;  nail  in  root  of  chestnut  tree 2, 791. 64 

Grantsville,  3  miles  east  of;  at  southwest  angle  of  road  to  Salisbury ;  nail 

in  root  of  large  oak  tree 2,676.17 

Grantttville,  2  miles  east  of;  milepost  "  12  mi.  to  Frostburg"  on  top  of 2, 456. 30 

Grantsville,  0.9  mile  east  of;  at  southeast  corner  of  road  intersection; 
top  of  large  rock,  marked  "2155" 2,155.04 

Grantsville,  Farmers'  Hotel  at;  in  southeast  corner  stone,  opposite  mile- 
post "  14  mi.  to  Frostburg "  and  "106  mi.  to  Wheeling;''  aluminum  tab- 
let, marked  "  2299  C  " 2,299.196 
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H'HKNBY,  MABTLAND,  TO  80MEKPIKLD,  PENNSTLVANIA,  VIA  6ANO  BUN,  FBIBND8VIIXE,  AND 

SBLBT8POBT. 

Feet. 
Friendsville,  southeast  corner  of  First  avenue  and  Maple  street;   east 

foundation  wall  of  building  owned  by  L.  E.  Friend;  aluminum  tablet, 

marked  "1501C" 1,501.231 

Krug ;  railroad  water  tank ;  nail  in  north  w^est  corner  of  sill 1, 570. 60 

Krug,  1  mile  south  of;  50  feet  north  of  cabin,  between  narrow-gauge  rail- 
road and  Youghiogheny  Hi ver ;  nail  in  stump 1, 619. 61 

Krug,  2.3  miles  south  of ;  150  feet  south  of  Fike's  store;  nail  in  root  of 
cherry  tree  between  railroad  and  river 1, 721. 06 

Sang  Run,  f  mile  east  of;  nail  in  root  of  blazed  apple  tree  north  side  of 
road 2,057.08 

Sang  Run;  abutment  of  bridge  over  Youghiogheny  River;  aluminum 
tablet,  marked  "  1989  C  " 1,988.600 

Sang  Run,  1  mile  north  of;  nail  in  blaze  on  chestnut  tree  30  inches  in 
diameter,  50  feet  east  of  railroad 1, 981. 63 

Sang  Run,  3  miles  north  of;  chestnut  oak  tree  28  inches  in  diameter  on 
west  bank  of  Youghiogheny  River,  between  river  and  railroad;  nail  in 
blaze 1,915.06 

Friendsville,  1.4  miles  north  of;  50  feet  west  of  Baltimore  and  Ohio  Rail- 
road ;  walnut  tree  30  inches  in  diameter ;  nail  in  blaze 1, 447. 26 

Selbysport,  60  feet  north  of  station ;  spike  in  telegraph  pole 1, 423. 70 

Selbysport,  0.98  mile  north  of;  on  river  bank  20  feet  north  of  Baltimore 
and  Ohio  Railroad  track ;  chestnut  tree  16  inches  in  diameter;  nail  in 
blaze 1,415.69 

Gise  switch,  0.22  mile  north  of;  maple  tree,  36  inches  in  diameter,  40  feet 
east  of  Baltimore  and  Ohio  Railroad  track ;  nail  in  apex  of  blaze 1, 407. 47 

Maryland-Pennsylvania  boundary  line;  stone,  in  place,  10  feet  south  of 
State  line  on  left  bank  of  Youghiogheny  River,  on  Baltimore  and  Ohio 
Railroad 1,405.45 

Watsondale,  Pennsylvania,  0.62  mile  north  of;  spike  in  telegraph  pole,  left 
bank  of  river;  Baltimore  and  Ohio  Railroad 1,388.69 

Watsondale,  Pennsylvania,  2.55  miles  north  of;  spike  in  telegraph  pole 
between  railroad  track  and  wagon  road 1, 373. 39 

Someriield,  Pennsylvania;  comer  of  Main  and  Water  streets ;  foundation 
wall  of  brick  building  owned  by  J.  W.  Endsley ;  aluminum  tablet,  marked 
"1386  C" 1,390.050 

SOMBBriKLD,   PBNN8TLVAKIA,  TO  OAKTON,  MABTLAND. 

Somerfield,  1  mile  east  of;  top  of  milepost  marked  ''40  miles  to  Cumber- 
land; 91  miles  to  Wheeling" 1,646.80 

Addison,  1.64  miles  west  of;  nail  in  telegraph  pole 1, 808. 65 

Addison ;  bolt  in  telegraph  pole  near  entrance  to  cemetery 2, 021. 86 

Addison,  0.98  mile  east  of;  5  feet  south  of  milepost  *'95  mi.  to  Wheeling; 
36  mi.  to  Cumberland ; "  chiseled  cross  mark  on  bowlder 2, 109. 34 

Addison,  2  miles  east  of;  top  of  stone  milepost  *' 35  mi.  to  Cumberland;  96 
mi.  to  Wheeling'' 2,452.49 

Addison,  3.36  miles  east  of;  420  feet  west  of  Failinger's  barn ;  nail  in  root 
of  white-oak  tree  24  inches  in  diameter 2, 473. 85 

Oakton,  Pennsylvania-Maryland  boundary ;  base  of  monument 2, 362. 56 

THATBBSVILLE,  MABTLAXD.  TO  OAKLAND,  MAKYLAND. 

Thayersville,  1  mile  south  of;  nail  in  root  of  blazed  chestnut  tree,  20  inches 
in  diameter,  on  west  side  of  road 2, 590. 20 

Thayersville,  2  miles  southwest  of;  blazed  chestnut  tree,  12  inches  in  diam- 
eter; 100  feet  south  of  watering  trough;  nail  in  root 2,702.05 
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ThayeTsviUe,  3  miles  sooth  of;  nail  Id  root  of  blazed  oak  tree,  30  inches 
in  diameter,  on  west  side  of  road 2,781.13 

Thayersville,  4  miles  sonth  of;  nail  in  root  of  blazed  oak  tree,  10  inches  in 
diameter;  on  north  side  of  road 2,710.93 

Oakland,  3^  miles  north  of;  nail  in  root  of  double  blazed  chestnut  tree 

(30  and  12  inches  in  diameter) ;  on  eaHt  side  of  road 2, 615. 11 

Oakland,  2^  miles  north  of;  nail  in  root  of  oak  tree,  24  inches  in  diameter, 
on  west  side  of  road ;  100  feet  north  of  white  schoolhouse 2, 538. 78 

Oakland,  1^  miles  north  of;  nail  in  root  of  lone  oak  tree,  12  inches  in  diam- 
eter, on  north  side  of  road ;  450  feet  south  of  new  house 2, 440. 05 

BALTIMORE    AND     OHIO     RAILROAD     BEIDOB    OVER     TOUOHIOGHSNT    RIVER    TO    OAKLAND, 

MARTLAND. 

Oakland,  1^  miles  west  of;  United  States  Coast  Survey  bench  mark  on 
top  of  southwe8t  abutment  of  Baltimore  and  Ohio  Railroad  bridge  over 
Yonghiogheny  River 2,376.181 

Oakland,  1  mile  west  of;  on  top  of  railroad  culvert  east  side  of  track ; 
marked  "X'' 3,375.98 

Oakland,  Baltimore  and  Ohio  Railroad  station;  top  of  water  table,  north- 
west corner 2,320.28 

Oakland,  top  of  sonth  meridian  stone  in  court-house ;  copper  bolt  marked 

"2461  C" 2,461.031 

Oakland,  Garrett  County  court-house;  southwest  cornerstone;  aluminum 
tablet,  marked  "2473C" 2,473.049 

OAKLARD  TO  DEER  PARK  VIA  OORTNBR'S  BOLL,   SITNNTBmB,  REDHOU8B,  GORMAN,  CHI80M*8 

MILL,   AND  KEARNEY. 

Oakland,  1  mile  sonth  of;  nail  in  root  of  large  oak  tree,  30  inches  in  diam- 
eter, on  west  side  of  road 2,453.83 

Oakland,  2  miles  south  of;  nail  in  root  of  blazed  lone  oak  tree,  14  inches 
in  diameter,  on  east  side  of  road 2,475.02 

Oakland,  3  miles  south  of;  nail  in  root  of  blazed  cherry  tree,  on  west  side 
of  road 2,496.77 

Oakland,  4  miles  south  of;  nail  in  root  of  blazed  oak  tree,  30  inches  in 
diameter,  on  west  side  of  road 2, 468. 41 

Gk>rtner's  Mill,  i  mile  sonth  of;  on  east  side  of  road  at  Cherry  Creek 
bridge;  nail  in  root  of  cherry  tree 2, 405. 38 

Sunny  side,  i  mile  north  of;  nail  in  root  of  oak  tree,  12  inches  in  diameter, 
on  west  side  of  road ;  150  feet  south  of  road  comers 2, 518. 20 

Sunny  side,  ^  mile  sonth  of;  nail  in  root  of  blazed  cherry  tree,  about  30 
Inches  in  diameter ;  about  75  feet  east  from  road  comers 2, 537. 1 4 

Redhonse,  f  mile  north  of;  nail  in  notch  of  stump  on  west  side  of  road; 
100  feet  south  of  house  on  opposite  side 2, 512. 81 

Redhonse,  southwest  cornerstone  of  school  building;  aluminum  tablet, 
marked  "2557  C" 2,557.078 

Redhonse,  ^  mile  cast  of;  nail  in  root  of  blazed  oak  tree,  14  inches  in 
diameter,  on  east  side  of  road ;  100  feet  west  of  first  summit  east  of  Red- 
house 2,613.24 

Redhonse,  1^  miles  east  of;  chisel  mark  on  bowlder  east  side  of  road  in 
hollow ;  150  yards  southeast  of  Blamble's  house 2, 603. 26 

Redhonse,  2^  miles  east  of;  center  of  chiseled  square  on  top  of  rock  in 
place  on  west  side  of  road 3, 004. 48 

Redhonse,  2.6  miles  east  of ;  four  corners  on  top  of  Backbone  Mountain; 
bowlder  about  10  feet  south  of  spring ;  chiseled  square 3, 073. 62 

Redhonse,  3^  miles  southeast  of;  bowlder  north  side  of  road ;  center  of 
chiseled  square 2,888.62 
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Gorman,  2^  miles  west  of;  top  of  rook  in  place  on  north  side  of  pike,  cen- 
ter of  chiseled  square 2, 760. 22 

Gorman,  1^  miles  west  of;  blazed  lone  oak  tree  on  north  side  of  road;  nail 
in  root 2,647.78 

Gorman;  west  end  of  north  abutment  of  highway  bridge  over  Potomac 
River;  aluminum  tal. let,  marked  "2312C" 2,312.262 

Gorman,  1  mile  north  of;  nail  in  root  of  blazed  oak  tree,  24  inches  in  diam- 
eter, just  inside  < .f  fence  on  east  side  of  road 2, 675. 87 

Chisom's  Mill,  0.3  mile  west  of;  chiseled  square  on  top  of  sharp-topped 
bowlder  on  east  side  of  road 2, 670. 20 

Chisom  s  Mill,  0  8  mile  northeast  of;  nail  in  root  of  maple  tree,  30  inches  in 
diameter;  east  side  of  road  inside  of  fence 2,607.40 

Kearney  post-offiee,  crossroads  at;  nail  in  root  of  blazed  chestnut  tree, 
24  inches  ill  diameter 2,741.62 

Keurnt  y,  1  mile  northeast  of;  about  300  feet  west  of  colored  schoolhouse; 
roek  in  place  west  side  of  road,  close  to  wheel  track;  center  of  chiseled 
square 2,718.91 

Kenrne^',  2.2  miles  northeast  of;  900  feet  west  of  Taskers  Corners;  about 
600  feet  east  southeast  from  burn  in  Jerry  Tasker's  upper  field;  alumi- 
num tablet,  marked  "2720  C" 2,720.246 

Kearney,  2.8  miles  northeast  of;  nail  in  root  of  blazed  white  oak  tree  in 
front  of  Kurtz  Church ;  tree  about  10  feet  from  wagon  track  on  west  side 
of  road 2,596.20 

Kearney,  3.8  miles  nortlieast  of;  center  of  chiseled  square  on  top  of  small 
bowlder  on  east  side  of  road  opposite  chestnut  tree,  24  inches  in  diame- 
ter, and  10  feet  south  of  stump 2, 806, 34 

Deer  Park,  3  miles  south  of;  on  top  of  Backbone  Mountain ;  center  of  chis- 
eled square  on  top  of  bowlder  on  west  sideof  road  close  to  wagon  track; 
rock  lies  at  north  end  of  long  level  stretch  on  top  of  mountain 2, 984. 23 

Deer  Park,  2  miles  south  of;  center  of  chiseled  square  on  top  of  bowlder 
on  east  side  of  road  and  about  2  feet  above  roadway 2, 617. 61 

Deer  Park,  between  two  Baltimore  and  Ohio  stations;  surface  of  south- 
west wing  wall  of  abutment  of  stone  culvert;  725  feet  east  of  Deer  Park 
hotel  station ;  aluminum  tablet,  marked  ** 2447  C" 2, 446. 956 

DBRB  PARK  TO  MOUNTAIN  LAKB. 

Deer  Park,  2  miles  west  of;  top  of  section  post  16/17;  opposite  milepost 
228/151 2,423.62 

Mountain  Lake;  United  States  Coast  and  Geodetic  Survey  benchmark, 
described  as  being  3  miles  east  of  Oakland  on  top  of  west  abutment  of 
railroad  bridge  over  small  stream;  tlii»  Is  bridge  over  Little  Youghio- 
gheny  River  and  the  point  is  on  the  southwest  corner  of  the  southwest 
abutment;  marked  ''2404  C" 2,404.492 

FLINTSTONE  ALONG  BALTIMOBB  PIKE  TO  PRATT  POST-OFFICE. 

Gilpentown ;  northeast  angle  of  road  to  north;  spike  in  telegraph  pole. ..      774. 97 

Flintstone,  1.5  miles  east  of;  top  of  milestone  No.  122  to  Baltimore 827. 25 

Flintstone,  2.5  miles  east  of;  top  of  milestone  No.  121  to  Baltimore. .: 1,263.89 

Flintstone,  2.75  miles  east  of;  top  of  Polish  Mountain  opposite  telegraph 

pole;  stone  marked  "1381" 1,381.749 

Flintstone,  3.5  miles  east  of;  top  of  milestone  No.  120  to  Baltimore 1, 166.  30 

Pratt  post-ofilce,  i  mile  east  of;  bronze  tablet  in  ledge  of  rock  south  side 

of  road ;  150  feet  west  of  Robinette's  old  house ;  marked  *'93SC" 937. 903 

Pratt  post-office,  0.4  mile  east  of;  spike  in  telegraph  pole  by  house  north 

sideof  pike 930.23 
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Pratt  post-office,  2.25  miles  east  of;  top  of  milepost  No.  117  to  Baltimore .      737. 48 
Pratt  post-office,  2.75  miles  east  of  Fifteenmile  Creek ;  spike  head  in  south- 
east comer  of  floor  heam 728. 97 

Little  Orleans;  Chesapeake  and  Ohio  Canal;  aqnedact  over  Fifteenmile 
Creek ;  north  end  east  coping ;  hronze  tahlet,  marked  "  459  C  " 459. 288 

HANCOCK,  WISTWABD  ALONO  BALTIMORE  PIKS,  TO  BENCH  MASK  NBAB  HARTETS. 

Chesapeake  and  Ohio  Canal  aqaeduct;  coping  stone  middle  of  north  wall, 
same  being  about  600  feet  east  of  bridge;  United  States  Coast  and  Geo- 
detic Survey  bench  mark,  marked  **1878F" 420.813 

Hancoek  Bank,  front  of;  bronze  tablet  on  stone  doorsill ;  marked  ''448  C  ".      448. 122 

Hancock,  west  end  of;  bridge  over  Little  Tonoloway  Creek;  south  side 
and  east  end;  bolthead 414.92 

Hancock^  1.5  miles  west  of;  at  gate  of  George  Corbett's  house;  nail  in 
root  of  large  walnut  tree 541.68 

Hancock,  2.8  miles  west  of;  bridge  over  creek ;  nail  in  southwest  corner 
of  floor 486.27 

Hancock,  4.5  miles  west  of;  spike  in  telegraph  pole  opposite  church 661. 80 

Hancock,  5.15  miles  west  of;  i  mile  east  of  "Harveys;''  100  feet  west  of 
road  to  Woodmont ;  bronze  tablet  in  solid  rock  on  south  side  of  pike, 
marked  "946  C" 945.552 

HANCOCK   TO   SLEEPY  CREEK   STATION,   VIA   BfRKBLEY  BPRINOS,   BOCK  QAP,  AND   8TOTLEB8 

CORNERS. 

Hancock,  Baltimore  and  Ohio  Railroad  station;  top  of  north  rail,  west- 
bound track  419.94 

Hancock,  2  miles  southwest  of;  nail  in  root  of  elm  tree  15  inches  in  diame- 
ter on  west  side  of  road  close  to  blazed  and  marked  sycamore  tree 598. 74 

Hancock,  3  miles  southwest  of;  blazed  oak  tree  30  inches  in  diameter  on 
west  side  of  road ;  nail  in  root 583. 54 

Berkeley  Springs,  2  miles  north  of;  center  of  chiseled  mark  on  top  of 
bowlder  on  west  side  of  road  150  feet  south  of  brick  house 655. 20 

Berkeley  Springs,  1  mile  north  of;  center  of  chiseled  square  on  top  of 
bowlder  on  west  side  of  road,  about  50  feet  north  of  Phillip's  house 616. 54 

Berkeley  Springs,  Morgan  County  court-house;  west  face  of  southwest 
comer  stone ;  aluminum  tablet,  marked  '*  612  C" 611. 894 

Berkeley  Springs,  2^  miles  south  of;  nail  in  root  of  blazed  double  maple 
tree  in  creek  bottom  just  beyond  road  forks.... 686.62 

Berkeley  Springs,  3  miles  south  of;  nail  in  notch  of  lone  oak  tree  on  west 
side  of  road ;  elevation  marked  on  fence 711. 27 

Berkeley  Springs,  4  miles  south  of;  nail  in  root  of  oak  tree  on  west  side  of 
road  close  to  wheel  track,  about  75  feet  south  of  stream  from  the  east..      764. 76 

Rock  Gap,  3  miles  north  of;  center  of  chiseled  square  on  top  of  small  oval 
bowlder  on  west  side  of  road  near  small  cherry  tree,  on  a  summit  about 
100  feet  south  of  road  running  east 836.78 

Rock  Gap,  2  miles  north  of;  nail  in  root  of  oak  tree  on  east  side  of  road 
in  fence  comer 885.13 

Rock  Gap,  1  mile  east  of;  nail  in  root  of  small  oak  tree  in  hollow;  small 
blazed  pine  tree  stands  directly  opposite 816. 47 

Rock  Gap  Comers;  nail  in  root  of  black  walnut  tree  in  front  of  Feamow's 
house 757.81 

Rock  Gap  Corners,  700  feet  west  of  Fearnow's  house,  10  feet  north  of  road 
at  summit  of  gap,  in  rock ;  aluminum  tablet,  marked  "  761  C '' 760. 755 

Rock  Gap,  1  mile  east  of;  nail  in  root  of  blazed  maple  tree  24  inches  in 
diameter  and  about  100  feet  south  of  forks  of  road 707.33 
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Rock  Gap,  2  miles  east  of;  nail  in  root  of  blazed  oak  tree  on  sonth  side  of 
road 703.08 

Rock  Gap,  3  miles  east  of;  center  of  shoulder  chiseled  in  face  of  ledge  of 
rock  on  east  side  of  road,  100  yards  south  of  trail 675.31 

Stotlers  Comers,  \  mile  north  of;  nail  in  blaze  on  sycamore,  bank  of  Sleepy 
Creek  at  first  ford,  at  forks  of  road 659.30 

Stotlers  Comers,  i  mile  north  of,  at  first  ford  of  Sleepy  Creek;  ledge  of 
rock  east  side  of  road  25  feet  north  of  north  entrance  to  ford,  in  cleft 
in  rock  about  4  feet  above  roadway ;  aluminum  tablet,  marked  "662  C  " .      662. 053 

Stotler's  crossroads,  1^  miles  north  of;  cut  in  a  ledge  of  shale  rock  on  east 
side  of  road  and  2  feet  above,  in  a  clump  of  pines ;  there  is  a  retreat  mark 
cut  about  6  inches  long  under  the  point 648.45 

Buck's  graveyard,  100  feet  north  of;  nail  in  root  of  blazed  oak  tree  30 
iuches  in  diameter,  on  west  side  of  road 690. 56 

LOCK  50,  CHBSAPBAKE  AND  OHIO  CANAL,  ALONG  CHE8APBAKB  AND  OHIO  CANAL  TO  M'OOTS 

FERRY,  THENCR  ACROSS  AND  UP  BACK  CBBSK. 

Lock  50,  Chesapeake  and  Ohio  Canal,  close  to  watch  house  at ;  cut  in  top 
stone  on  west  end  of  north  side 404. 37 

Chesapeake  and  Ohio  Canal,  Lock  50,  northeast  wing;  aluminum  tablet 
marked 'M02C" 402.372 

McCoys  Ferry,  West  Virginia  side;  center  of  chiseled  square  in  rock 
about  midway  on  and  4  to  5  feet  above  the  trail  between  Blanchard's 
bouse  and  the  river 386. 34 

McCoys  Ferry,  1  mile  sonth  of;  nail  in  root  of  blazed  pine  tree  on  north 
side  of  road,  about  500  feet  west  of  summit  of  gap 523. 06 

Columbus  school,  150  yards  west  of;  nail  in  root  of  blazed  oak  tree  on 
north  side  of  road 415. 31 

Donaldsons  Ford,  f  mile  west  of;  square  shoulder  cut  in  ledge  of  shale 
rock  on  east  side  of  road,  100  feet  east  of  road  corners 391. 07 

Jobnsontown,  2.6  miles  north  of;  200  yards  south  of  Boise's  house;  nail  in 
root  of  tree  used  as  gatepost 478. 57 

Jobnsontown,  Baptist  church,  i  mile  south  of,  at  four  comers;  nail  in  root 
of  oak  tree 50L08 

Jobnsontown,  Baptist  church ;  top  of  southwest  corner  stone  in  founda- 
tion         474.13 

Jobnsontown,  1.2  miles  south  of;  center  of  chiseled  square  on  an  outcrop 
of  sandstone  rock  about  125  i'eet  east  of  road  forks  and  2^  miles  west  of 
Hedgesville ;  three  small  pines  stand  just  south 562. 36 

NORTH  CAROLINA,  TENNESSEE,  AND  GEORGIA. 

Precise  levels. 
ERRATA  IN  PREVIOUS  REPORTS. 

As  a  result  of  the  final  closare  of  the  Rue  of  precise  levels  com- 
menced in  1896  at  Morehead  City,  North  Carolina,  and  closed  daring 
the  last  field  season  by  connection  with  the  Coast  Survey  tide  gaage 
at  Brunswick,  Georgia,  the  final  adjustment  of  the  closure  error  of  the 
whole  of  this  line  is  now  possible. 

During  the  last  year,  through  the  courtesy  of  the  Superintendent  of 
the  United  States  Coast  and  Geodetic  Survey,  observations  were  con- 
tinue4  for  six  months  at  Morehead  City,  North  Carolina,  to  determine  a 
more  exact  mean  sea  datum  than  that  on  which  this  leveling  has  hereto- 
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fore  been  based.  On  January  14, 1899,  Mr.  E.  L.  MoNair  connected  the 
tidal  gauge  at  Morehead  Oity  with  the  United  States  Geological  Sur- 
vey bench-mark  post,  between  300  and  400  feet  distant.  As  a  result, 
he  found  the  elevation  of  this  post  to  be  6.951  feet  above  mean  sea 
level.  He  likewise  checked  the  bench  mark  on  the  brick  house  owned 
by  George  Dees,  in  Morehead  City,  and  found  its  elevation  to  be  16.951 
feet  above  mean  sea  level.  The  elevations  of  these  bench  marks 
were  published  in  the  Eighteenth  Annual  Beport  of  this  survey  as 
being  respectively  7.763  feet  and  17.763  feet  above  mean  sea  level.  The 
difference,  0.812  foot,  is,  therefore,  that  between  the  mean  sea  level  at 
Morehead  Oity  now  accepted  and  that  accepted  at  the  time  of  the  pub- 
lication of  the  report  above  cited. 

At  Brunswick,  Georgia,  mean  sea  level  has  been  observed  at  St. 
Simons  light  at  various  times  between  1854  and  1898  by  the  United 
States  Coast  and  Geodetic  Survey.  This  has  been  connected  through 
precise  levels  of  the  United  States  Engineers  with  various  bench  marks 
in  the  city  of  Brunswick.  Closures  were  made  by  Mr.  McNair^s  pre- 
cise levels  on  all  of  these  bench  marks  and  a  discrepancy  was  found 
between  them  ranging  between  +0.048  foot  and  —0.296  foot,  the  mean 
closure  being  —0.172  foot,  due  probably  to  settlement  among  them,  as 
they  have  been  set  for  from  eight  to  ten  years. 

The  datum  at  Morehead  City  on  which  the  published  elevations  in 
the  eighteenth  and  nineteenth  annual  reports  are  based  was  an  assumed 
mean  sea  level  originally,  and  was  afterwards  corrected  to  mean  sea 
level  from  the  short  series  of  observations  made  by  this  Survey  in 
November,  1896.  The  assumed  datum  was  found  at  that  time  to  be 
0.925  foot  too  low.  In  applying  this  correction  to  the  elevations  it  was 
added  instead  of  being  subtracted,  as  it  should  have  been.  Accord- 
ingly, all  elevations  heretofore  published  for  this  line  of  precise  levels 
are  1.850  feet  too  high  according  to  the  determination  of  mean  sea  level 
made  at  that  time.  Compared  with  the  final  determinations  of  mean 
sea  level  made  by  the  United  States  Coast  and  Geodetic  Survey,  the 
mean  sea  level  adopted  in  1896  and  1897  is  1.038  feet  too  high.  There- 
fore, all  elevations  from  Morehead  City  to  Brunswick  are  0.815  foot 
too  high. 

The  closure  errors  at  Brunswick  on  the  four  bench  marks  of  the 
United  States  Engineers  thus  become  —1.060  feet,  —1.003  feet,  —1.108 
feet,  —0.764  foot,  respectively.  Number  four  is  not  considered,  because 
the  bench  mark  was  found  to  be  loose.  The  mean  of  the  other  three 
gives  the  mean  closure  error  of  this  circuit  as  —1.057  feet.  The  limit 
of  error  allowable  in  the  total  distance  from  Morehead  City  to  Bruns- 
wick, 1,043  miles,  is,  under  the  formula,  0.03\/distance  in  miles^  equal 
to  0.969  foot.    The  closure  made  therefore  exceeds  this  by  0.088  foot. 

This  is  the  absolute  error  of  closure  on  two  mean  sea-level  bench 
marks  as  determined  by  two  series  of  tidal  observations,  and  does  not 
take  into  account  the  probable  error  of  these.    The  divergence  between 
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the  two  duplicate  lines  which  were  ran  thronghout  this  distance,  based 
on  the  formula  0.03\/2  distance  in  miles,  is  shown  for  each  of  the 
important  bench-mark  stations  en  route  in  the  following  tables.  Accord- 
ing to  it  the  difference  in  elevation  is  everywhere  well  within  this  limit 
of  error. 

Table  I. — DivergsHce  of  duplicaU  preoUe-level  lines  hetw^n  Morehead   City,  North 

Carolinaf  and  Atlanta,  Georgia. 


Distance  from. 
Morehead. 


JfOet. 

0.02... 

0.94... 

7.19... 

13.22... 

20.  a3... 

27.20... 

34.41... 

35.63... 

41.33... 

47. 4G... 

52.63... 

59.05... 

68.59... 

74.84... 

80.86... 

89.27... 

94.77... 
100.53... 
106.44... 
114. 92 . . . 
120.36... 
127.94... 
137.24... 
143.35... 
151.25... 
155.90... 
162.10... 
168.92... 
177.72... 
182.62... 
187.03... 
192.51... 
200.81... 
209.37... 


DiVBRGBNCB. 


Partial. 


Feet. 


-f.005 
—.004 
-f.024 

.000 
4-.  041 
—.015 
-f.0l4 
—.039 
-f.020 
+.039 
—.015 
-f.009 
+.037 
—.025 
—.004 
+.004 
+.003 
+.051 
+.075 
+.007 
—.043 
+.032 
+.060 
—.001 
—.056 
+.034 
—.015 

.000 
+.033 
+.021 
+.051 
—.006 
+.121 


Tofcal. 


Feet. 


0.005 
0.001 
0.025 
0.025 
0.066 
0.051 
0.065 
0.026 
0.046 
0.085 
0.070 
0.079 
0.116 
0.091 
0.087 
0.091 
0.094 
0.145 
0.220 
0.227 
0.184 
0.216 
0.276 
0.275 
0.331 
0.365 
0.350 
0.350 
0.383 
0.404 
0.455 
0.449 
0.570 


Distance  from 
Morehead. 


MiUe 

216.13.. 
224.20.. 
228.75.. 
234.37.. 
239.30.. 
246.26.. 
253.13.. 
256.92.. 
263.88.. 
273.60.. 
281.88.. 
286.53.. 
291. 41 . . 
298.83.. 
306.04.. 
311.51.. 
315.68.. 
320.67.. 
830.37.. 
336.12.. 
340.63.. 
346.64.. 
351. 21 . . 
357.16.. 
361.74.. 
367.02.. 
372.23.. 
378.11.. 
383.88.. 
388.67.. 
391.99.. 
395.37.. 
402.58.. 
407.36.. 


Feet. 
+.014 
+.026 
+.002 
+.040 
+.010 
+.042 
—.003 
+.014 
+.064 
—.016 
+.115 
—.003 
—.012 
+.003 
+.047 
—.005 
—.003 
—.004 
—.002 
+.036 
—.019 
+.013 
—.003 
+.015 
—.001 
+.013 
—.003 
+.021 
+.008 
+.002 
—.008 
—.044 
+.002 
—.012 


Feet. 

0.584 

0.610 

0.612 

0.652 

0.662 

0.704 

0.701 

0.715 

0.779 

0.763 

0.778 

0.781 

0.769 

0.772 

0.819 

0.814 

0.801 

0.797 

0.795 

0.831 

0.812 

0.825 

0.822 

0.837 

0.836 

0.849 

0.846 

0.867 

0.875 

0.877 

0.869 

0.825 

0.827 

0.815 
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Tablk  I. — Divergence  of  duplicate  precise 

Carolina,  and  Mlanta^ 


level  linee  between  MareKead  City,  Korth 
G  eorgia — Continued. 


DlstaDce  from 
Morebead. 


DiVEBQSNCE. 


Partial. 


411.64... 

413.65... 

420.00... 

425.22... 

430.72... 

436.25... 

443.77.. 

451.96... 

457.(»... 

462.83... 

468.12... 

474.88... 

479.29... 

486.26... 

492.03... 

501.62... 

509.62... 

514.22... 

• 

522.93... 
630.17... 
536.43... 
543.17... 
550.49... 
557.49... 
566.43... 
571.93... 
577.88... 


Fe4t. 

H-.ooi 

-I-.008 
—.004 
+.005 
—.010 
—.003 
+.002 
—.011 
+.021 
—.010 
—.020 
+.003 
—.045 
+.038 
—.008 
+.044 
+.047 
+.024 
+.011 
+.023 
—.032 
—.009 
+.002 
+.012 
—.006 
+.021 
—.039 


Total. 


F9€t. 

0.816 
0.824 
0.820 
0.825 
0.815 
0.812 
0.814 
0.803 
0.824 
0.814 
0.794 
0.797 
0.752 
0.790 
0.782 
0.826 
0.873 
0.897 
0.908 
0.931 
0.899 
0.890 
0.892 
0.914 
0.908 
1.029 
0.990 


Diataoce  from 
Horehead. 


DlWRGBNCE. 


PartUl. 


MiU9.  I  Feel. 

584.46 —.039 

592.20 —.007 

598.34 +.029 

605.85 —.019 

613.08 —.020 

619.38 —.023 

625.24 +.033 

630.55 +.013 

639.67 —.014 

547.97 —.007 

652.95 +.017 

658.37 !  +.016 

665.50 +.007 

674.61 +.007 

682.68 +.016 

692.04 +.011 

699.20 +.019 

707.28 +.054 

714.62 —.034 

721.48 —.024 

726.16 —.026 

731.64 '  +.029 

740.51 +.023 

747.19 —.029 

754.50 +.003 

758.63 +.015 

765.57 —.047 


Total. 


Feet. 

0.951 

0.944 

0.973 

0.954 

0.934 

0.911 

0.944 

0.957' 

0.943 

0.936 

0. 953 

0.969 

0.976 

0.983 

0.999 

1.010 

0.991 

1.045 

1.011 

0.987 

0.961 

0.990 

1.013 

0.984 

0.987 

1.002 

0.955 


Table  II. — Divergence  of  duplicate  preciee-lerel  linee  between  Atlanta  and  Brunswick, 

Georgia. 


Plao«. 

Miles  from 
Morehead. 

Elevation, 
direct  line. 

Elevation,  re- 
verse line. 

Difference. 

Limit. 

1 

Feet. 

Feet. 

AtlanU 

765.57 

1, 050. 605 

1, 049. 650 

0.965 

1.174 

Constitation 

771.93 

847.042 

846.096 

0.946 

1.179 

EUenwood 

778. 71 

848. 739 

847. 813 

0.926 

1.184 

Stockbridge 

784.82 

810.519 

809.621 

0.898 

1.188 

MoDouoagli 

794. 12 

866.440 

865.536 

0.904 

1.195 

LocQst  Grove 

801.46 

837. 176 

836.250 

0.920 

1.201 
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Tablk  II. — Divergence  of  duplicate  preciee-level  lines  between  Jtlanta  and  Jirunewiekf 

Georgia — Continaed. 


Jenkinsbnrg 

Jackson 

Cork 

Juliette 

Dames  Feny 

Holton 

Macon 

Reid 

Ballards 

Adams  Park 

Westlake 

MoGriff 

Cochran 

Kmpire 

Gresstou 

Eastman 

God  winsv  ille 

Cbanncey 

Achord 

MoRae 

Scotland 

Towns 

Lumber  City 

Hazleburst 

Graham 

Pine  Grove 

Baxley 

Wheaton 

Surrency 

Brentwood 

Odum 

Jesnp 

Gardi 

Pendarrifi 

Mount  Pleasant . . 

Everett 

SappB  Still 

B.  &.,  W.  crossing. 

Branswioh 

Brunswick 


Miles  Arom 
Mor6beftd« 


806.31 

812. 68 

820.28 

830.47 

838.12 

845.41 

854.09 

863.37 

870. 08 

873.99 

880.18 

886.84 

892.75 

898.29 

903.05 

911.38 

916. 52 

921.02 

926.70 

931. 54 

936. 61 

941.56 

948.50 

955.69 

961.82 

965.05 

971.63 

975.54 

981.11 

986.62 

992.02 

1,001.88 

1,008.50 

1,  Oil.  50 

1, 018. 53 

1, 021. 20 

1,028.50 

1, 035. 71 

1, 041. 99 

1, 043. 17 


Etorattoii, 
diroot  line. 


766.067 

727.180 

546.473 

375. 879 

347. 493 

339.540 

334.720 

272.453 

259. 179 

259.332 

234.807 

259. 170 

342. 115 

381.783 

400.883 

357. 270 

312.012 

299.832 

275.047 

229.827 

142.254 

127.972 

145. 921 

256.061 

244. 306 

229. 517 

206.260 

200.830 

186.763 

167. 012 

155. 106 

99.755 

61.581 

85.361 

55.642 

16.506 

18.408 

24.796 

10. 813 

7.001 


Elevation,  re- 
verse line. 


765. 149 
726. 275 
545.557 
374. 975 
346.563 
338.612 
333.812 
271.563 
258.295 
358.461 
233. 931 
258.302 
341.232 
380.927 
400.033 
366.417 
311. 169 
298.990 
274. 216 
228.999 
141. 426 

127. 150 
145. 107 
255. 247 
243.472 
228.688 
205.447 
200.038 
185.971 
166.222 
164.324 

98.989 
60.813 
84.596 
54.896 
15. 740 
17.662 
24.048 
10.075 
6.261 


Difference. 


Limit. 


Feet. 

0.918 

0.905 

0.916 

0.904 

0.930 

0.928 

0.908 

0.890 

0.884 

0.871 

0.876 

0.868 

0.883 

0.856 

0.850 

0.853 

0.843 

0.842 

0.831 

0.828 

0.828 

0.822 

0.814 

0.814 

0.834 

0.829 

0.813 

0.792 

0.792 

0.790 

0.782 

0.766 

0.768 

0.765 

0.746 

0.766 

0.746 

0.748 

0.738 

0.750 


Feet. 

L205 

L209 

L215 

L223 

L228 

1.234 

L240 

L247 

L251 

L254 

L259 

L263 

L268 

1.272 

1.275 

1.280 

1.284 

L288 

L292 

1. 295 

L298 

1.302 

L307 

L311 

1.316 

L318 

L322 

L325 

L329 

L333 

L336 

L343 

L347 

1.349 

L354 

L3o6 

L361 

L365 

L370 

L370 
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Tablb  m. — Actual  divergence  fer  everff  60  miles  from  Morehead  City,  Ncrih  CoroHiia, 
to  Brumewiek,  Georgia,  and  divergence  allowable  under  formula  .OS'  \/f  diet,  in  mUee. 


DIstanGe 
frain 

DlWBOBirCB. 

DlVBBOBNCB  AlJX>WABLK 

VNDKR  Formula. 

Morehead. 

Partial. 

Total. 

Partial. 

Total. 

MiUs. 

F0M 

Feet. 

Feet. 

Feet. 

50 

+  0.065 

0.065 

0.300 

0.300 

100 

+  0.029 

0.094 

0.300 

0.423 

150 

+  0.181 

0.275 

0.300 

0.519 

200 

+  0. 174 

0.449 

0.300 

0.600 

250 

+  0.253 

0.702 

0.300 

0.671 

300 

+  0.083 

0.785 

0.300 

0.735 

350 

+  0.037 

0.822 

0.300 

0.793 

400 

+  0.003 

0.825 

0.300 

0.848 

450 

—  0.022 

0.803 

0.300 

0.900 

500 

+  0.007 

0.810 

0.300 

0.949 

560 

+  0.082 

0.892 

0.300 

0.995 

600 

+  0.073 

6.965 

0.300 

1.039 

650 

—  0.020 

0.945 

0.300 

1.081 

700 

+  0.046 

0.991 

0.300 

1.122 

750 

—  0.006 

0.985 

0.300 

1.162 

800 

—  0.065 

0.920 

0.300 

1.201 

850 

—  0.002 

0.918 

0.300 

1.238 

900 

—  0.064 

0.854 

0.300 

1.273 

950 

—  0.040 

0.814 

0.300 

1.308 

1,000 

—  0.047 

0.767 

0  300 

1.343 

1      1,043 

!     —  0. 017 

1 

0.750 

1      0.300 

1.370 

As  a  result  of  the  closare  at  Brunswick  and  the  redetermination  of 
mean  sea  level  at  Morehead  City,  an  ai^ustment  of  the  entire  line  has 
been  made,  and  the  elevations  of  the  various  permanent  bench  marks 
set  throughout  this  work  are  published  hereafter,  as  finally  adjusted,  in 
the  following  manner : 

1.  The  datum  plane  of  the  elevations  published  in  previous  reports 
has  been  raised  by  the  constant  0.812  foot  to  conform  to  the  recent 
determinations  of  mean  sea  level  at  Morehead  Gity,  and  this  correction 
has  been  applied  to  all  the  following  bench  marks. 

2,  Varying  corrections  have  been  applied  to  eliminate  the  closure 
error  of  1.057  feet,  by  which  the  line  was  found  to  be  too  low  at  Bruns- 
wick, Georgia.  These  varying  corrections  have  been  made  in  accord- 
ance with  the  following  arbitrary  weights : 

The  first  115  miles  of  the  line  from  Morehead  City  was  run  under  the 
most  favorable  conditions  of  party  x>6rsonnel,  over  level  ground,  and 
with  small  divergence.  The  mean  of  the  results  as  given  by  the  two 
lines  are  accepted  without  varying  correction  as  practically  correct. 
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Between  mile  115  and  mile  303  the  line  was  ran  nnder  on&vorable 
conditions  of  thawing  and  freezing  weather,  over  heavy  grades,  and 
not  under  the  most  favorable  condition  in  the  way  of  harmonions  work 
among  the  assistants.  The  divergence  increased  rapidly  in  this  stretch. 
Accordingly,  a  total  of  —0.500  foot  has  been  distributed  throughout 
this  portion  of  the  line. 

From  mile  30&  to  mile  1,043  the  conditions  were  uniform  and  fairly 
satisfactory.  The  remainder  of  the  total  error,  —0.557  foot,  was  dis- 
tributed accordingly  throughout  this  area. 

These  amounts  were  uniformly  distributed  in  conformity  with  the 
following  formula: 

v'TotaTdist.  :  v'Partial  dist  : :  Total  error  :  Correction. 
The  results  of  this  adjustment  from  Morehead  City  to  Brunswick 
are  given  below : 


Hlles. 

Origin»l  ele- 
Yation. 

7.763 

Corrected 

elevation, 

—.812 

Correc- 
tion. 

Adjusted 
elevation. 

6.951 

Place. 

00 

6.951 

00 

Morehead  City,  N.  C. 

0.9 

17.763 

16.951 

00 

16.951 

Do. 

7.2 

19.356 

18.644 

00 

18.544 

Do. 

13.2 

28.943 

28.131 

00 

28. 131 

Do. 

20.3 

27.382 

26.570 

00 

26.570 

Do. 

27.3 

25.801 

24.989 

00 

24.989 

Do. 

34.4 

7.888 

7.076 

00 

7.076 

Do. 

35.6 

15. 673 

14.861 

00 

14.861 

Newbem,  N.  C. 

41.3 

27.334 

26. 522 

00 

26.522 

Do. 

47.6 

50.674 

49.862 

00 

49.862 

Do. 

52.6 

47. 621 

46.809 

00 

46.809 

Cove  Creek,  N.  C. 

59.5 

63.653 

62.841 

00 

62.841 

Dover,  N.  C. 

68.6 

48. 179 

47.367 

00 

47.367 

Kinston,  N.  C. 

74.8 

55.231 

54.419 

00 

54.419 

FalliDg  Creek,  N.  C. 

80.9 

109.207 

108.395 

00 

108.395 

Lagrange,  N.  C. 

89.3 

119. 593 

118. 781 

00 

118. 781 

Do. 

94.7 

110. 991 

110. 179 

00 

110. 179 

GoldsborOy  N.  C. 

100.5 

135.859 

135.047 

00 

135.047 

Roee,  N.  C. 

106.4 

151.959 

151. 147 

00 

151. 147 

Prinoeton,  N.  C. 

114.9 

178. 131 

177. 319 

00 

177. 319 

Selma,  N.  C. 

120.4 

229.218 

228.406 

.080 

228.486 

Wilsons  Mills,  N.  C. 

127.9 

345.638 

344.826 

.129 

344.955 

Clayton,  N.  C. 

137.2 

383.521 

382.709 

.169 

382.878 

Gamer,  N.  C. 

148.4 

818.660 

317.838 

.190 

318.028 

Raleigh,  N.  C. 

151.2 

496.588 

495.776 

.216 

495.992 

Cary,  N.  C. 

155.9 

821.271 

320.459 

.230 

320.689 

Do. 

162.1 

359.974 

359.162 

.246 

859.408 

Do. 
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Miles. 

Originftl  ele- 
▼atlon. 

406.043 

Corrected 

eleTation, 

...812. 

Correc- 
tion. 

1 

A^nHted 
eleratioii. 

Place. 

1 

168.9 

405.231 

.264 

405.495 

Durham,  N.  C. 

177.7 

471. 420 

470.608 

.274  1 

470.882 

University  Station,  N.  C. 

177.7 

549.279 

548.467 

.274 

548.741 

177.7 

502.663 

601.851 

.274 

502.125 

Chapel  Hill,  N.  C. 

183.1 

643.384 

642.572 

.297  i 

642.869 

HillHboro,  N.  C. 

187.3 

666.763 

665.951 

.303 

666.254 

Do. 

192.5 

677.743 

676.931 

.314  1 

1 

677.245 

Mebane,  N.  C. 

200.8 

641. 972 

641.160 

.334 

641.494 

Graham,  N.  C. 

209.4 

720.835 

720.023 

.349 

720. 372 

Gibsonville,  N.  C. 

216.1 

744.259 

743. 447 

.361 

743.808 

McLeansville,  N.  0. 

224.2 

839.455 

838.643 

.376 

1 

839.019 

Greensboro,  N.  C. 

228.8 

813. 167 

812.355 

.384 

812. 739 

Do. 

234.4 

793.246  '    792.434 

.393  i 

792.827 

Jamestown,  N.  C. 

239.3 

939. 789       938. 977 

.401 

939. 378 

High  Point,  N.  C. 

246.3 

851.728 

850.916 

.412 

851.328 

Thomasville,  N.  C. 

253.1 

665.175 

664.363 

.423  1 

664.786 

Do. 

256.9 

810.461 

809.649 

.429 

810. 078 

Lexington,  N.  C. 

263.9 

630.186 

629.374 

.441 

629.815 

Salisbury,  N.  C. 

273.6 

765.103 

7ft4.291 

.454 

764.745 

Do. 

281.9 

670. 549 

669.737 

.465  ' 

670.202 

Do. 

286.5 

789.633 

788.821 

.473 

789.294 

Cleveland,  N.  C. 

291.4 

837.548 

836.736 

.479 

837. 215 

Elmwood,  N.  C. 

298.8 

925.835 

925.023 

.488 

926.511 

Statesville,  N.  C. 

306.0 

776. 092 

"  775.280 

.500  ! 

775. 780 

Do. 

311.5 

872. 914  [    872. 102 

.546 

872.648 

Catawba,  N.  C. 

315.7 

969. 596  i    968. 784 

1 

.561 

1 

969.345 

Claremont,  N.  C. 

320.7 

995. 832       995. 020 

.577 

996.597 

Newtou,  N.  C. 

330.4 

1, 164. 119  'l,  163. 307 

.600  : 

1, 163. 907 

Hickory,  N.  C. 

336.1 

1, 086. 691 

1, 085. 879 

.612  : 

L,  086. 491 

Hildebran,  N.  C. 

340.6 

1, 192. 806 

1, 191. 994 

.621 

L,  192. 616 

Connelly  Springs,  N.  C. 

346.6 

1, 192. 678 

1, 191. 866 

.631  : 

1, 192. 497 

Valdise  Station,  N.  C. 

351.2 

1,181.829  !l,  181. 017 

.637 

L,  181. 654 

Morgan  ton,  N.  C. 

357.2 

1,215.005   1,214.193 

.646 

1, 214. 839 

Glen  Alpine,  N,  C. 

361.7 

1,090.615   1,089.803 

.653 

1,090.456 

Bridge  water,  N.  C. 

367.0 

1,297.681   1,296.869 

.660  i: 

1, 297. 429 

Nebo,  N.  C. 

372.2 

1,437.934 

1, 437. 122 

tuut 
•  UUU    . 

1, 437. 788 

Marion,  N.  C. 

37ai 

1,285.516  1,284.704 

.674 

L,  286. 378 

Greenlee,  N.  C. 

383.9 

1,437.183   1,436.371 

.681  : 

1, 437. 052 

Old  Fort,  N.  C. 

388.5 

1,829.269  !1, 828. 457 

.685  : 

L,  829. 142 

Round  Knob,  N.  C. 

392.0 

2,152.671   2,151.859 

.690  I 

2, 152. 549 

Do. 

395.4 

2,521.771  2,520.959 

.693  1 

2, 521. 652 

(Swannanoa  Tunnel). 

402.6 

2,221.500  2,220.688 

.701  ! 

1 

2, 221. 389 

Swannanoa,  N.  C. 
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MilM. 

Origliua  ele- 
vation. 

Corrected 

elevation, 

—.812. 

2, 056. 267 

Ck>iTeo- 
tion. 

A^Jaeted 
elevation. 

3, 066. 972 

Plaoe. 

407.4 

2,057.079  : 

.705  1 

1 

Azalea,  N.  C. 

411.6 

1,995.564 

1, 994. 742 

.710  '1,995.452 

Biltmore,  N.  C. 

413.7 

1, 965. 644 

1,984.832 

.712  ,: 

L,  985. 544 

AAheyllle,N.C. 

420.0 

1, 924. 069 

1, 923. 257 

.719  : 

1, 923. 976 

Do. 

425.2 

1, 795. 668 

1, 794. 866 

.724  : 

L,  795. 580 

Alexander,  N.  C. 

430.7 

1, 729. 335 

1, 728. 523 

.738  : 

1, 729. 261 

Do. 

436.3 

1, 646. 336 

1, 645. 524 

.734   1 

1, 646. 258 

Marshall,  N.  C. 

443.8 

1, 529. 551 

1, 628. 739 

.  740  ': 

1, 529. 479 

Barnard,  N.  C. 

452.0 

1, 326. 186 

1, 325. 373 

.747   . 

L.  326. 120 

Hot  Springs,  N.  C. 

457.0 

1, 258. 617 

1, 257. 806 

.752  : 

1, 258. 557 

bo. 

462.8 

1, 184. 157 

1, 183. 345 

.757   . 

L,  184. 102 

Do. 

468.1 

1, 140. 886 

1, 140. 074 

.761  : 

1, 140. 835 

Dv. 

474.9 

1, 094. 611 

1,093.699 

.766  : 

1,094.466 

Bridgeport,  N.  C. 

479.3 

1,058.204 

1,057.392 

.770  ] 

L,  058. 162 

Neivport,  Tenn. 

486.8 

1, 010. 028 

1, 009. 216 

.775  ;] 

1,009.991 

Rankin,  Tenn. 

492.0 

1, 142. 302 

1, 141. 490 

.780  1 

1, 142. 270 

White  Pine,  Tenn. 

501.6 

1,860.985 

1, 350. 173 

.787  : 

1,350.960 

Morristown,  Tenn. 

509.6 

1, 193. 066 

1, 192. 254 

.793   1 

1, 193. 047 

Talbot,  Tenn. 

514.2 

1, 117. 833 

1, 117. 021 

.796  : 

1,117.817 

Do. 

522.9 

905.182 

904.370 

.802 

905. 172 

Do. 

530.2 

864.878 

864.066 

.807 

864.873 

Do. 

536.4 

867.390 

866.578 

.811 

867.389 

Do. 

543.2 

933.299 

982.487 

.815 

938.302 

Knoxville,  Tenn. 

660.5 

940.382 

939. 570 

.820  , 

940.890 

Do. 

557.5 

819. 916 

819. 108 

.825 

1 

819.928 

Concord,  Tenn. 

566.4 

799.258 

798.446 

.830  1 

799. 276 

Lenoir,  Tenn. 

571.9 

783. 815 

783. 008 

.834 

783.837 

London,  Tenn. 

577.9 

859. 780 

&58.968 

.838 

859.806 

Philadelphia,  Teun. 

684.5 

918. 400 

917.588 

.842 

918. 430 

Sweetwater,  Tenn. 

592.2 

978. 713 

977.901 

.847 

978.748 

Mouse  Creek,  Tenn. 

598.4 

868.821 

868.009 

.850  ! 

868.859 

Athens,  Teun. 

605.9 

807.298 

806.486 

.855 

807.841 

Riceville,  Tenn. 

618.1 

706.396 

705.584 

.859  - 

706. 443 

Do. 

619.4 

798. 443 

797.631 

.863 

798.194 

Do. 

625.0 

874. 720 

873.908 

.866 

874. 774 

Cleveland,  Tenn. 

630.6 

895.287 

894. 475 

.870 

895.345 

Blue  Springs,  Tenn. 

639.7 

866.685 

865.873 

,  .875 

866.748 

Cohutta,  Tenn. 

648.0 

794.946 

794.134 

.879 

795. 013 

Do. 

653.0 

774.336 

773. 524 

.882 

774. 406 

Dalton,  Ga. 

658.4 

712. 185 

711. 373 

.885 

712. 258 

Phelps,  6a. 

666.5 

718.636 

717.824 

.  ooo 

718. 712 

Millers,  Ga. 

674.6 

619.834 

I 

619.022 

.893 

619. 915 

Do. 
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Miles. 

■ 

682.7 

Original  ele- 
yation. 

Curreoted 

elevation, 

—.812. 

651.736 

Correc- 
tion. 

.898 

1  1! 

Place. 

663.647 

Pinson,  Ga. 

692.9 

618.406 

612.594 

.903 

613.497 

Rome,  6». 

GB9. 2 

696.729 

695.917 

.906 

696.828 

Do. 

707.8 

798.723 

797.911 

.910 

798.821 

Do. 

714.6 

763.488 

762.676 

.915 

763. 591 

Do. 

721.7 

1, 087. 787 

1,086.976 

.918 

1, 087. 893 

Do. 

726.2 

1, 014. 587 

1, 013. 776 

.920 

1, 014. 695 

McPheTson,  Ga. 

731.6 

1, 060. 221 

1, 049. 409 

.923 

1.060.332 

Dallas,  Ga. 

740.5 

966.826 

966.014 

.927 

966. 941 

Do. 

747.2 

929.821 

929.009 

.930 

929.939 

AoBtell,  Ga. 

754.5 

804.361 

803.549 

.934 

804.483 

Do. 

758.6 

855.003 

854.191 

.936 

855.127 

Peyton,  Ga. 

765.6 

1, 050. 127 

1, 049. 315 

.940 

1,060.255 

Atlanta,  Ga. 

771.9 

847.569 

846. 757 

.943 

847.700 

Constitation,  Ga. 

778.7 

848.276 

847.464 

.946 

848.410 

EUenwood,  Ga. 

784.8 

810. 070 

809.258 

.949 

810.207 

Stookbridge,  Ga. 

794.1 

865.938 

865.126 

:963 

866.079 

McDonough,  Ga. 

801.5 

836.710 

835.898 

.966 

836.864 

Loonst  Grove,  Qa. 

806.3 

765.608 

764.796 

.958 

765.754 

Jenkinsbtirg,  Ga. 

812.6 

726. 728 

725. 916 

.959 

726. 875 

JaokBon,  Ga. 

820.3 

546.015 

543.203 

.965 

544.168 

Cork,  Ga. 

830.5 

375.427 

374. 615 

.970 

375.585 

Juliette,  Ga. 

838.1 

347.028 

346. 216 

.973 

346. 189 

Dames  Ferry,  Ga. 

845.4 

339.076 

338.264 

.976 

339.240 

Holtoii,(ta. 

854.1 

334.266 

333.454 

.980 

334.434 

Macon,  Ga. 

863.4 

272.008 

271.196 

.984 

272.180 

Reid,  Ga. 

870.1 

258.737 

257. 925 

.987 

258.912 

Bullard,  Ga. 

874,0 

268.897 

258.085 

.988 

259. 073 

Adams  Park,  Ga. 

880.2 

234.369 

233.557 

.991 

234.548 

Westlake,  Ga. 

886.8 

268.736 

257.924 

.994 

258.918 

Do. 

892.8 

341. 673 

340.861 

.997 

341.858 

Cochran,  Ga. 

898.3 

381.356 

360.543 

.  999 

381.542 

Empire,  (>a. 

903.0 

400.458 

399.646 

1.001 

400.645 

Gresston,  Ga. 

911.4 

356.843 

356.031 

1.004 

357.035 

Eastman,  Ga. 

916.5 

311. 591 

310. 779 

1.006 

311. 785 

Godwinsville,  Ga. 

921.0 

299.411 

298.599 

1.009 

299.608 

Chaonoey,  Ga. 

926.7 

274.632 

273.820 

1.011 

274.831 

Achnrd,  Ga. 

931.6 

229.413 

228.601 

1.012 

229.613 

McRae,  Ga. 

936.6 

141.840 

141.028 

1.015 

142.043 

Scotland,  Ga. 

941.6 

127.561 

126. 749 

1.017 

127.766 

Towns,  Ga. 

948.5 

145. 614 

144.702 

1.019 

145. 721 

Lumber  City,  Ga. 

965.7 

255.654 

254.842 

1.022 

255.864 

Hazlehurst,  Ga. 
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Mllea. 

Oriicinal  ele- 
vation. 

Corrected 

elevatioiit 

—.812 

Correc- 
tion. 

Adjusted 
elevation. 

Place. 

961.8 

243.889 

243.077 

1.025 

244.102 

Graham,  Ga. 

965.0 

229.102 

228.290 

1.026 

229.316 

Pine  Grove,  Ga. 

971.6 

205.853 

205.041 

1.029 

206.070 

Baxley,  Ga. 

975.5 

200.434 

199.622 

1.030 

200.652 

WheatoD,Ga. 

981.1 

186.367 

185.555 

1.032 

186.687 

Surrency,  Ga. 

986.6 

166. 617 

165.805 

1.035 

166.840 

Brentwood,  Ga. 

992.0 

154.715 

153.903 

1.037 

164.940 

Odnm,  Ga. 

1, 001. 9 

99.372 

98.560 

1.041 

99.601 

Jesnp,  Ga. 

1,008.5 

61. 197 

60.385 

1.043 

61. 428 

Gardi,  Ga. 

1,011.5 

84.979 

84.167 

1.044 

85.211 

Pendavis,  Ga. 

1, 018. 5 

55.269 

54.457 

1.047 

55.504 

Mount  Pleasant,  Ga. 

1, 021. 2 

16.123 

15. 311 

1.048 

16. 359 

Everett,  Ga. 

1,028.5 

18.035 

17.223 

1.050 

18.273 

Sapps  Still,  Ga. 

1,035.7 

24.422 

23.610 

1.064 

24.664 

Brunswick,  Ga. 

1, 042. 0 

10.444 

9.632 

1.056 

10.688 

Do. 

1, 043. 2 

7.414 

6.602 

1.057 

7.659 

Do. 

1,043.2 

8.381 

7.569 

1.067 

8.626 

Do. 

1,043.2 

6.626 

• 

5.814 

1.057 

6.871 

Do. 

GEORGIA. 


Precise  levels. 


PULTON,  CLAYTON,  HENRY,  BUTLEB,  MONROE,  BIBB,  TWIGGS,  PULASKI, 
DODGE,  TELFAIR,  APPLING,  WAYNE,  AND   GLYNN   COUNTIES. 

ATLANTA,  GRIFFIN,   MONTICELI^,  MACON,   EASTMAN,   M'RAE,   LUMBER  CITY,   BAXLEY, 

JKSUP,  AND  BRUNSWICK   QUADRANGLES. 

The  elevations  published  in  the  following  list  were  determined  daring 
the  continuation  of  the  precise  levels  run  in  1896  and  1897  from 
Morehead  City,  North  Carolina,  via  Asheville,  North  Carolina,  and 
Knoxville,  Tennessee,  to  Atlanta,  Georgia.  They  are  therefore  based 
on  the  same  tablet  at  Morehead  City,  as  has  been  heretofore  described. 
All  tablets  set  in  the  course  of  this  work  are  marked  with  the  letters 
"MOEEHEAD"  and  the  figures  "1898,"  in  addition  to  the  figures  of 
elevation. 

The  leveling  was  done  by  Mr.  E.  L.  McNair,  levelman,  assisted  by 
Messrs.  J.  E.  Buford  and  W.  F.  Hammond,  rodmen,  and  was  executed 
with  the  same  instruments  and  rods  and  by  the  same  methods  as  has 
heretofore  been  described  for  this  line  of  precise  levels. 
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SOtTTHEBIC  RAILWAY :  ATLANTA  TO  BBUNSW1CK,  GEOBOIA. 

Teet. 

South  Atlanta ;  top  of  Boath  rail  at  road  oronaing 1, 016. 11 

CoDstitntion ;  4  feet  Boutheast  of  station  signpost;  25  feet  soath  of  rail- 
road; iron  poet,  marked  "847  MOREHED,  1898" 847.700 

Norton ;  top  of  south  rail  opposite  signpost 815. 83 

Henrico;  top  of  south  rail  at  signpost 862. 79 

Conley;  top  of  south  rail 850.35 

Ellen  wood;  2  feet  northwest  of  station  platform;  20  feet  south  of  track; 

iron  post,  marked  "848  MOREHE AD,  1898" 848.410 

Estes;  top  of  west  rail  opposite  signboard 782.10 

Stockbridge,  brick  post-office  building;  18  feet  left  of  front  doorway,  2^ 
feet  above  ground;  aluminum  tablet,  marked  "810  MOREHEAD,  1898".      810. 207 

Tunis, road  crossing  at;  west  rail 782.74 

Flippin;  west  rail  opposite  station 860.75 

McDonough ;  Henry  County  court-house ;  granite  footstone  of  stone  arch 
at  right  of  main  entrance  to;  aluminum  tablet,  marked  "866  MORE- 
HEAD,  1898"  866.079 

McDonough;  top  of  west  rail  opposite  station 860.67 

Locust  Grove;  55  feet  north  of  railroad  station;  25  feet  west  of  main 
track;  3  feet  north  of  small  black  oak  tree  4  inches  in  diameter;  iron 

post,  marked  "837  MOREHEAD,  1898" 836.854 

Jenkinsburg ;  25  feet  west  of  Southern  Railway  station ;  20  feet  south  of 

track;  iron  post,  marked  "766  MOREHEAD,  1898" 765.754 

Jackson;  west  rail  opposite  station 697. 15 

Jackson;  Butts  County  court-house;  in  sandstone  Just  above  water  table 
at  right  of  froAt  entrance  to;  aluminum  tablet,  marked  "727  MORE- 
HEAD,  1898"  726.875 

Florilla;  west  rail  at  station 588.43 

Cork;  10  feet  sooth  of  station  platform;  iron  post,  marked  "546  MORE- 
HEAD,  1898" '. 544.168 

Bemer;  west  rail  opposite  station 394.26 

Juliette ;  88  feet  south  of  railroad  station ;  15  feet  west  of  center  of  track ; 

3  feet  south  of  milepost  217 ;  iron  post,  marked  "  375  MOREHEAD,  1898" .      375. 585 
Dames  Ferry ;  3  feet  north  of  station,  23  feet  west  of  center  of  main  track ; 

iron  post,  marked  "347  MOREHEAD,  1898" 346.189 

Popes;  west  rail  at  station 348.73 

Holton ;  35  feet  north  of  station,  29  feet  west  of  center  of  track ;  iron 

post,  marked  "  339  MORED,  1898  " 339.240 

Virgin;  top  of  west  rail  at  road  crossing 328.93 

Virgin,  0.9  mile  south  of ;  west  rail  at  milepost  236 310.07 

Maoon ;  United  States  post-office  building  at  comer  of  Mulberry  and  Third 
streets;  in  water  table  at  left  of  Mulberry  street  entrance ;  aluminum 

tablet,  marked  "334  MOREHEAD,  1898" 334.434 

Macon,  0.7  mile  south  of;  at  crossing  Central  Railway  of  Georgia  and 

Southern  Railway ;  top  of  west  rail  of  Southern  Railway 310. 80 

Reid;  opposite  signboard  at;  40  feet  southwest  of  center  of  main  track; 

iron  post,  marked  " 272  MOREHEAD,  1898" 272.180 

BuUard ;  2  feet  south  of  south  end  of  platform,  35  east  of  center  of  main 

track;  iron  post,  marked  " 259  MOREHEAD,  1898" 258.912 

Adams  Park ;  3^  feet  south  of  platform,  19  feet  east  of  center  of  track ; 

ironpost,  marked  "269  MOREHEAD,  1898" 259.073 

Westlake;  2^  feet  south  of  station  platform,  83  feet  east  of  center  of  main 

track;  iron  poet,  marked  "234  MOREHEAD,  1898" 234.548 

McGriff ;  4^  feet  south  of  pump  house,  12^  feet  west  of  center  of  track ; 

ironpost,  marked  "259  MOREHEAD,  1898'* 258.918 

Longstreet;  west  rail  opposite  station 301.86 
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Feet 
Coohran ;  55  feet  west  of  station  platform,  33  feet  west  of  center  of  main 

track,  3  feet  north  of  large  telegraph  pole;  iron  post,  marked  ''342 

MOREHEAD,  1898" 341.868 

Empire ;  50  feet  north  of  station  platform,  13  feet  west  of  center  of  main 
track,  4  feet  sonth  of  post  marked  ''STOP;"  iron  post,  marked  ''381 
MOREHED,  1898" 381.542 

Gresston;  36  feet  west  of  southwest  corner  of  station;  17  feet  west  of  cen- 
ter of  track ;  iron  post,  marked  " 400  MOREHED,  1898" 400. 645 

Eastman ;  37  feet  north  of  station,  38  feet  west  of  center  of  track ;  iron 
post,  marked  "357  MOREHED,  1898" 357.035 

Godwinsville;  15  feet  north  of  station,  20^^  feet  west  of  center  of  main 
track ;  iron  post,  marked  "  312  MOREHED,  1898" 311. 785 

Channcey ;  2  feet  east  of  station  platform,  47  feet  north  of  center  of  main 
track;  iron  post,  marked  "300  MOREHED,  1898" 299.608 

Misler ;  west  rail  at  station 293. 02 

Cox;  west  rail  at  station 287.09 

Acbord ;  sonth  rail  opposite  signboard 274. 44 

Achord;  opposite  signboard  near  west  end  of  siding;  100  feet  sonth  of 
southwest  corner  of  store,  28  feet  south  of  center  of  main  track ;  iron 
post,  marked  "275  MOREHED,  1898" 274.831 

Helena;  crossing  of  Southern  Railway  and  Georgia  and  Alabama  Rail- 
way ;  south  rail  of  Southern  Railway 246. 85 

McRae;  Southern  Railway  station,  8  feet  east  of  platform;  1  foot  east  of 
telegraph  pole  and  32  feet  sonth  of  center  of  main  track;  iron  post, 
marked  "229  MOREHED,  1898" 229.613 

Scotland;  Southern  Railway  station;  8  inches  east  of  east  edge  of  plat- 
form, 35  feet  south  of  center  of  main  track;  iron  post,  marked  "142 
MOREHED,  1898" 142.043 

Towns;  Sonthem  Railway  station ;  39  feet  sonth  of  center  of  platform; 
34  feet  south  of  center  of  main  track ;  iron  post,  marked  "  128  MORE- 
HED, 1898" 127.766 

dumber  City ;  Southern  Railway  station,  200  feet  east  of;  52  feet  north  of 
center  of  main  track;  26  feet  southwest  of  comer  of  barber  shop;  3^ 
feet  west  of  chinaberry  tree ;  iron  post,  marked  "  146  MOREHED,  1898 "      145. 721 

Hazlehurst;  Southern  Railway  station;  2  feet  east  of  platform;  30|  feet 
south  of  center  of  main  track;  iron  post,  marked  "256  MOREHED, 
1898" 255.864 

Graham ;  Southern  Railway  station ;  9^  feet  west  of  building ;  26  feet 
f3outh  of  center  of  main  track;  2^  feet  north  of  telegraph  pole;  iron 
post,marked  "244  MOREHED,  1898" 244.102 

Pine  Grove;  Southern  Railway  station;  39  feet  east  of  road  crossing;  47 
feet  east  of  freight  platform;  16  feet  south  of  center  of  main  track, 
between  two  posts  holding  sign  "  Pine  Grove;  "  iron  post,  marked  "  229 
MOREHED,  1898" • 229.316 

Baxley;  Southern  Railway  station;  67  feet  east  of  end  of  building;  37 
feet  south  of  center  of  main  track ;  4  feet  west  of  telegraph  pole ;  iron 
post,  marked  "206  MOREHED,  1898" 206.070 

Wheaton ;  Southern  Raili?vay  station ;  57  feet  northeast  of  northeast  comer 
of  freight  platform;  44  feet  south  of  corner  of  shanty;  33  feet  north  of 
center  of  main  track ;  iron  post,  marked  "  200  MOREHED,  1898  " 200. 652 

Surrency ;  Southern  Railway  station;  45  feet  south  of  platform  of;  37  feet 
south  of  center  of  main  track;  iron  post,  marked  "187  MOREHED, 
1898" 186.587 

Brentwood ;  Southern  Railway  station ;  54  feet  east  of  freight  building 
and  platform;  36  feet  north  of  center  of  main  track;  45  feet  south  of 
store;  iron  poet,  marked  "  167  MOREHED,  1898" 166.840 
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Feet. 
Odam;  Soathern  Bail  way  station;  78  feet  west  of  platform  of;  25^  imft 

Bouth  of  center  of  main  track ;  43^  feet  north  of  porch  of  L.  Carter  Sl 

Bro.'s  warehouse ;  iron  poet,  marked  "  155  MOBEHED,  1808'' 154. 940 

Jesap;  Southern  Bailway  station  (also  Savannah,  Florida  and  Western 
Bailway  station) ;  2i  feet  southwest  of;  33  feet  northwest  of  center  of 
main  track  of  Savannah,  Florida  and  Western  Bailway;  iron  post, 
marked"  99  MOBEHEAD,  1898" 99.601 

Gardi ;  Southern  Bailway  station ;  2^  feet  from  southeast  comer  of;  39  feet 
northeast  of  center  of  main  track ;  iron  post,  marked  "61  MOBEHEAD, 
1898" 61.428 

Pendawis  Siding;  l>etween  posts  holding  signhoard  at;  850  feet  south  of 
head  hlock  at  north  end  of  siding ;  22  feet  northeast  of  center  of  main 
track;  174  feet  south  of  corner  of  dwelling  house;  iron  post,  marked 
"85  MOBEHEAD,  1898" 85.211 

Mount  Pleasant;  Southern  Bailway  station,  95  feet  north  went  of;  42  feet 
southwest  of  center  of  main  track ;  iron  post,  marked  "  55  MOBEHEAD, 
1899" 55.504 

Everett;  Southern  Bailway  station;  29  feet  west  of ;  11^  feet  west  of  cen- 
ter of  main  track;  K)9i  feet  northwest  of  center  of  crossing  of  Southern 
Bailway  and  Florida  Central  and  Peninsular  Bailroa^l ;  2^  feet  northwest 
of  t<*legraph  pole ;  iron  post,  marked  "  16  MOBEHEAD,  1899  " 16. 359 

Sapp  Still  (Pennick  post-oAice) ;  160  feet  north  of  head  block  at  south  end 
of  siding ;  24  feet  east  of  center  of  main  track ;  between  posts  support- 
ing signboard ;  iron  post,  marked  ' '  18  MOBEHEAD,  1899  " 18. 273 

Sterling ;  Southern  Bailway  station ;  west  rail  opposite 20. 71 

Dock  Junction,  2  miles  north  of;  at  crossing  of  Southern  Bailway  and 
Brunswick  and  Western  Bailroad;  22  feet  northeast  of  center  of  Bruns- 
wifk  and  Western  track,  and  23^  feet  east  of  center  of  Southern  track ; 
iron  post,  marked  " 24  MOBEHEAD,  1899" 24.664 

Brunswick;  city  hall  building  at  southwest  comer  of  intersection  of 
Newcastle  and  Mansfield  streets,  in  foundation  wall  at  right  of  New- 
castle street  entrance ;  aluminum  tablet,  marked  "  10  MOBEHED,  1899  " .        10. 688 

Brunswick;  Glauber  &  Isaacs  warehouse  near  McCnllough's  wharf ;  large 
spike  in  oak  stump  under  hole  made  through  floor  (Engineer  Corps 
elevation  7.662) 7.659 

Brunswick;  Glauber  &,  Isaacs  warehouse;  80  feet  south  of;  12  feet  west  of 
office  building;  on  spike  in  notch  in  southwest  side  of  live-ouk  tree  20 
inches  in  diameter  (Engineer  Corps  elevation  8.572) 8. 626 

Brunswick,  McCuUough's  wharf;  20  feet  back  from  and  16  feet  from  south 
edge  of  ballast  pile;  top  of  coupling  of  l|-inch  gas  pipe  driven  in 
ground,  now  about  15  inches  above  ground  surface  (Engineer  Corps 
elevation  6.922) 6.871 

Brunswick,  northeast  eornor  of  F  and  Oglethorpe  streets;  top  of  iron  pipe 
1  foot  below  surface  of  sidewalk,  1  foot  from  fence  on  line  of  Oglethorpe 
street;  bricks  to  be  removed  (Engineer  Corps  elevation  14.432) 14. 725 

NORTH  CAROLINA. 
EBBATA  IN  PBEVIOUS  BEPOBTS. 

The  elevations  heretofore  published  for  the  State  of  North  Carolina, 
in  the  Appendixes  to  the  Eighteenth  and  Nineteenth  Annual  Eeports, 
pages  301  and  243,  respectively,  should  be  changed  by  fixed  amounts, 
as  stated  in  the  preceding  note  relative  to  precise  levels.    Those  pub- 
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lished  in  the  Eighteenth  Annual  Eeport  were  based  on  a  bench  mark 
set  in  the  Biltmore  office  building,  the  elevation  of  which  was  accepted 
as  1,995.544  feet  above  mean  sea  level.  The  final  adjustment  of  the 
precise  levels  (p.  — )  makes  this  elevation  1,995.452  feet,  which  is  now 
accepted  as  its  height;  therefore  all  the  elevations  published  in  the 
Eighteenth  Annual  Eeport  are  to  be  corrected  by  subtracting  from 
them  the  constant  0.102  foot. 

Those  elevations  which  were  published  in  the  Appendix  to  the  Nine- 
teenth Annual  Eeport  were  based  on  a  bronze  tablet  set  in  the  train 
shed  at  AshevUle,  and  marked  '^  1986,''  the  elevation  of  which  was 
accepted  as  1,985.650  feet  above  mean  sea  level.  In  accordance  with 
the  preceding  note  on  precise  levels,  the  finally  adjusted  elevation  of 
this  bench  mark  is  now  accepted  as  being  1,985.544  feet;  therefore  all 
elevations  published  in  the  Nineteenth  Annual  Report  dependent  on 
this  bench  mark  must  be  reduced  by  the  constant  quantity  0.106  foot. 

BUNCOMBE,  MADISON,   AND   HAYWOOD   COUNTIES. 

ASHEVILLE  QUADRANGLE. 

The  elevations  published  in  the  following  list  are  based  on  various 
bench  marks  connected  with  the  line  of  precise  levels  run  over  the  line 
of  the  Southern  Eailway  through  this  area.  As  stated  in  the  preced- 
ing note  on  precise  levels,  the  elevations  of  these  bench  marks  have 
been  changed  because  of  the  final  adjustment  by  various  amounts. 
The  bench  marks  published  herewith  have  been  reduced  in  accordance 
with  this  final  adjustment,  and  are  therefore  to  be  accepted  as  final 
elevations. 

The  leveling  was  done  under  the  general  direction  of  Mr.  W.  L. 
Miller,  toi)ographer,  by  Mr.  W.  S.  D.  Moore,  levelman. 

All  bench  marks  set  during  the  season  are  marked  with  the  letters 
"ASH,^  in  addition  to  the  figures  of  elevation,  thus  referring  them  to 
the  central  datum  tablet  placed  in  the  post-office  building  in  the  city 
of  Asheville. 

Feet. 
AsheviUe;  Federal  building;  alaminom  tablet  set  in  wall  on  east  side  of 
southern  entrance  to  post-office,  marked  '<  2210  ASH  " 2, 209. 437 

ALBXA2«DER  TO  SANDY  MUSH,  VIA  LEICESTBR. 

Alexander,  310  feet  west  of  station,  11.1  feet  north  of  north  rail  of  main 

track;  copper  bolt  in  stone,  marked  "  1796  ASH " 1,795.550 

Alexander,  1  mile  southwest  of:  chisel  mark  on  stone  20  feet  south  of 

road ;  200  feet  east  of  house,  on  south  of  wall ;  marked  ''  1910  ASH '' . . .  1, 910. 124 
Alexander,  1.5  miles  southwest  of;  nail  in  root  of  pine  tree  100  feet  north 

of  fork  of  road 2,046.26 

Sluder,  Charles,  house  of;  nail  in  root  of  walnut  tree  in  front  of 2, 068. 60 

Alexander,  3.9  miles  southwest  of;  nail  in  root  of  post  oak  tree  'near  top 

ofhiU 2,216.58 

Alexander,  5.2  miles  southwest  of;  nail  in  root  of  post  oak  tree  at  crossing 

of  roads 2,207.71 


TRl ANGULATION   AND   SPIRIT   LEVELING.  385 

Feet. 
Leicester,  ^  mile  west  of,  at  road  forks ;  northeast  to  Alexander  and  west 

to  Sandy  Mush;  aluminam  bolt  set  in  stone  north  side  of  road,  marked 

"2106  ASH" 2,106.052 

Brick  schoolhouse,  500  feet  west  of;  nail  in  root  of  pine  tree  at  road  fork.  2, 165. 41 
Leicester,  2  miles  west  of,  300  feet  east  of  Mr.  Reynolds's  residence ;  alumi- 
num bolt  set  in  stone  in  fork  of  road,  marked  "2157  ASH'' 2,156.525 

Sandy  Mnsh,  500  feet  east  of  Union  Church;  in  stone,  10  feet  north  of  cen- 
ter of  road;  aluminum  bolt,  marked  " 2251  ASH'' 2,25L022 

TUSCOLA  TO  CRABTRRK. 

Tnscola,  500  feet  east  of  post-office,  10  feet  south  of  public  road;  iron  post, 

marked  "2595  A" 2,594.878 

Richland  Creek,  water  surface 2,511.4 

Tuscola,  1.55  miles  north  of;  nail  in  root  of  white  oak  tree  near  top  of 

hill 2,606.57 

Pigeon  River  ford,  100  feet  north  of  right  bank;  nail  in  root  of  black  gum 

tree 2,487.66 

Tuscola,  3.88  miles  north  of;  chiseled  cross  (-}-)  on  stone  north  of  road, 

marked  "2480" 2,479.93 

Pigeon  River,  bridge  over;  southwest  comer  of  pier  at  east  end;  chiseled 

cross  (4-) 2,487.64 

Tuscola,  5.93  miles  north  of;  red  oak  tree  south  side  of  road ;  nail  in  root.  2, 676. 31 
Crabtree  post-office ;  nail  in  root  of  locust  tree  in  front  of  blacksmith  shop .  2, 482. 31 
Crabtree,  1.3  miles  east  of,  at  junction  with  road  east  and  west;  nail  in 

root  of  red  oak  tree,  north  of  road,  300  feet  east  of  top  of  hill 2, 636. 45 

Crabtree,  2.78  miles  east  of,  525  feet  east  of  fork  of  road  and  brick  church, 

in  bowlder  10  feet  north  of  center  of  road;  aluminum  bolt,  marked 

"2610  A" 2,610.086 

CRABTRRE  TO  riNBS  CREEK. 

Crabtree  post-office,  1  mile  southwest  of,  8  feet  west  of  center  of  road  and 
10  feet  northeast  of  north  bank  of  Pigeon  River,  300  feet  west  of  mouth 
of  Crabtree  Creek ;  iron  post  marked  "  2452  A  " 2,451.977 

Tuscola,  10.5  miles  north  of;  linn  tree  at  water's  edge,  east  bank  of  Pigeon 

River;  nail  in  stump  of 2,403.55 

Tuscola,  10.3  mili's  north  of,  opposite  blacksmith  shop  on  north  side  of 
branch;  15  feet  west  of  center  of  road  and  15  feet  east  of  large  chestnut 
tree ;  chisel  mark  on  stone 2, 578. 75 

Palm  post-office,  500  feet  enst  of,  50  feet  west  of  Fines  Creek;  chisel  mark 
in  stone  5  feet  south  of  center  of  road 2, 420. 44 

Fines  Creek  post-office,  f  mile  west  of,  at  road  fork;  nail  in  root  of  white 
oak  tree  on  west  side  of  road 2, 526. 20 

Fines  Creek  post-office,  50  feet  north  of,  20  feet  south  of  center  of  road; 
iron  post  marked  "2601  A" 2,601.519 

Fines  Creek  post  office,  1.53  miles  east  of,  1  mile  west  of  top  of  mountain, 
on  bowlder  north  of  road  in  front  of  house ;  chiseled  cross  (-{-) 3, 435. 03 

ALEXANDER  TO  MAB8  HILL,   VIA  JUPITER. 

Alexander,  1.01  miles  northeast  of;  highway  bridge  over  Flat  Creek;  west 
end  of  south  abutment;  chisel  mark 1,771.82 

Alexander,  2.4  miles  northeast  of,  at  road  forks;  stone,  west  side  of  road; 

chisel  mark 1,849.53 

Alexander,  4|  miles  northeast  of,  2|  miles  south  of  Jupiter,  in  fork  of  road ; 

iron  post,  set  3  feet  in  ground,  marked  "2133  A" 2,132.746 

20  GEOLy  PT  1 25 


886  APPENDIX   TO   DIRECTOtt's   REPORT. 

Feet. 

Jupiter,  white  oak  tree  in  front  of  charoli;  nail  in  root 2, 159. 80 

Big  Ivy  River,  20  feet  north  of  right  bank,  ^  mile  below  Eller  Pond  and 
200  feet  above  mouth  of  White  Oak  Branch ;  aluminum  bolt,  set  in  stone, 

marked  "1848  A" 1,848.376 

Mars  Hill,  ^  mile  northeast  of,  10  feet  west  of  center  of  road;  iron  post 
marked**  2417  A" 2,416.603 

MARSHALL  TO  WALNUT  BUN  POST-OSTICE. 

Marshall,  Madison  County  court-house ;  bronze  tablet,  set  in  wall  at  south- 
east cymer  of  building,  marked  'a646  A" 1,646.258 

Marshall,  4.38  miles  north  of;  nail  in  stump,  west  edge  of  road 2, 072. 09 

Marshall,  5.26  miles  north  of,  and  ^  mile  north  of  Walnut  Run  post-ofiSce, 
i  mile  south  of  fork  of  road;  stone,  10  feet  west  of  center  of  road  and 
350  feet  north  of  dwelling  on  same  side  of  road ;  aluminum  bolt,  marked 
"2143  A" 2,143.060 

BARNARD  TO  SHELTON  LAUBBL  CREEK,  VLA  DUEL  HH^L  AND  WHITE  BOCK. 

Barnard,  0.2  mile  west  of  station,  140  feet  west  of  milepost  No.  171,  65  feet 

north  of  north  rail  of  main  track;  in  solid  rock;  copper  bolt  marked 

"1529  A" 1,529.479 

Barnard,  1.69  miles  north  of;  fork  of  roads  at  Duel  Hill ;  nail  in  root  of 

tree 1,959.01 

Barnard,  4.5  miles  north  of ;  20  feet  north  of  branch  flowing  southwest; 

chestnut  tree  15  feet  west  of  road;  nail  in  root 2,221.34 

Barnard,  4.9  miles  north  of;  at  fork  of  road  in  gap  of  mountain;  nail  in 

root  of  white  oak  tree 2,308.19 

Barnard,  7.02  miles  north  of;  in  gap  of  mountain;  nail  in  root  of  black 

oak  stump,  north  side  of  road 2, 516. 76 

Barnard,  9.07  miles  north  of;  at  ford  of  Big  Laurel  Creek ;  nail  in  root  of 

hackberry  tree,  west  bank 1,757.72 

Barnard,  9.75  miles  north  of;  at  junction  with  road  from  Big  Laurel 

post-office  to  White  Rock  post-office ;  chisel  mark  on  stone 1, 910. 14 

Barnard,  11.3  miles  north  of;  opposite  church  and  schoolhoose;  nail  in 

root  of  chestnut  oak,  east  side  of  road 2,162.46 

White  Rook  post-office,!  mile  southwest  of;  150  feet  northeast  of  ford  of 

Shelton  Laurel  Creek,  in  stone  15  feet  north  of  road;  aluminum  bolt 

marked  "1793  A" 1,793.028 

FBOH    2i    MILES    SOUTH   OF  WHITE  ROCK  EASTWARD  ALONG    BIO   LAUBBL  CBEEK  TO  POINT 

2  MILES  WEST  OP  LITTLE  CBBEK  POST-urKICK. 

White  Rock  post-office,  2|  miles  south  of;  chisel  mark  on  stone  at  fork 
of  roads 1,910.17 

Big  Laurel  post-office,  1,000  feet  west  of;  70  feet  north  of  Spillcom  Creek, 
in  rock  6  feet  north  of  center  of  road;  aluminum  bolt  marked  "  2004  A''.  2, 103. 723 

Little  Creek  postoffice,  9.65  miles  west  of;  50  feet  northeast  of  ford  of 
Big  Laurel  Creek,  on  bowlder  on  north  bank ;  chisel  mark 1, 956. 21 

Little  Creek,  4.4  miles  west  of;  at  road  forks,  north  bank  of  creek;  nail 
in  root  of  red  oak  tree 2,414.05 

North  Carolina  Lumber  Company's  splash  dam,  300  feet  west  of;  north 
bank  of  creek ;  nail  in  root  of  sycamore  tree 2, 339. 32 

Little  Creek  post-office,  2  miles  west  of;  20  feet  south  of  center  of  road, 
50  feet  south  of  Big  Laurel  Creek ;  in  bowlder  5  by  7  by  4  feet ;  alumi- 
num bolt  marked  "  2636  A" 2,636.161 

HOT  SPBINGS  TO  SPBINO  CREEK,  VIA  BLUFF  AND  LEE. 

Hot  Springs,  southeast  comer  of  east  abutment  of  Spring  Creek  bridge; 
copper  bolt,  marked  "1326  A" 1,326.120 
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Hot  Springs,  2.5  railes  south  of,  at  top  of  hill;  5  feet  south  of  road;  nail 

in  root  of  white  pine  stump 1,656.68 

Hot  Springs,  3.6  miles  south  of,  on  top  of  spur  of  mountain;  nail  in  root 

of  chestnut  tree  north  of  road 1,850.05 

Hot  Springs,  4.2  miles  south  of,  on  point  of  mountain;  nail  in  root  of 

maple  tree  10  feet  east  of  road 2,  111.  17 

Blufif  post-office,  \  mile  east  of;  chisel  mark  on  stone  5  feet  north  of  road, 

50  feet  east  of  fork  of  roads 1,895.37 

Bluff  post'Offlce,  1.53  miles  south  of,  on  point  of  ridge;  near  church  on 

west  side  of  road ;  nail  in  root  of  apple  tree  east  side  of  road 2, 964. 09 

Lee,  1.49  miles  south  of,  opposite  church  in  gap  of  mountain ;  nail  in  root 

of  white  pine  tree  15  feet  west  of  road 2,350.34 

Lee,  2.18  miles  south  of,  ^  mile  north  of  road  forks,  500  feet  northeast  of 

ford  of  Spring  Creek,  in  sandstone  10  feet  southeast  of  center  of  road; 

aluminum  bolt,  marked  "2237  A" 2,236.912 

Spring  Creek  post-office,  2^  miles  south  of;  50  feet  south  of  fork  of  roads ; 

in  stone  10  feet  west  of  center  of  road ;  aluminum  bolt,  mariced  "  2473  A" .  2, 473. 452 

BLUFF  POST-OFFICE  TO  BOABINO  FOBX  CBBXX. 

Bluff  post-office,  ^  mile  east  of,  150  feet  east  of  fork  of  roads;  chisel  mark 
on  stone  5  feet  north  of  road 1, 895. 37 

Bluff  post-office,  i  mile  west  of;  in  fork  of  roads :  nail  in  root  of  white 
pine  tree 2,093.41 

Bluff  post-office,  6.3  miles  west  of,  and  1.34  miles  west  of  mouth  of  Roar- 
ing Fork  Creek,  20  feet  west  of  ford  and  15  feet  north  of  north  bank  of 
Roaring  Fork  Creek ;  in  stone  10  feet  west  of  center  of  road ;  aluminum 
bolt,  marked'*  2766  A" 2,765.566 

GEORGIA  AND  ALABAMA. 
Errata  in  previous  reports. 

FLOYD,  CHATTOOGA,  AND  POLK  COUNTIES,  GEORGIA;  AND  CHEROKEE 

COUNTY,  ALABAldA. 

ROME  AND  FORT  PAYNK  QUADRANGLES. 

The  result  of  the  final  adjustmeDt  of  the  precise  levels  run  daring 
1897  and  1898  has  been  to  change  the  accepted  elevation  of  the  initial 
datum  at  Borne,  Georgia.  That  datum  was  found  to  be  14.003  feet  too 
high,  and  in  consequence  this  value  must  be  subtracted  from  all  eleva- 
tions published  in  the  Eighteenth  Annual  Keport,  Part  I,  under  the 
title  ^^Oeorgia  and  Alabama,"  bottom  of  page  317  to  bottom  of  page 
323.  Bench  marks  established  in  the  course  of  this  leveling  are  marked 
approximately  14  feet  too  high,  and  they  may  be  known  by  their  bear- 
ing either  no  datum  letter  or  the  letter  ^^E." 

ALABAMA. 

DEKALB,  CHEROKEE,  ETOWAH,  CALHOUN,  CLEBURNE,  AND  TALLADEGA 

COUNTIES. 

FORT  PAYNE   AND  ANNISTON   QUADRANGLES. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  set 
in  the  Union  Station  at  Anniston,  Alabama,  and  marked  ^^A  710."  The 
height  of  this  is  accepted  as  709.902  feet  above  mean  sea  level,  as  deter- 
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mined  by  the  precise  levels  of  this  Survey  from  Morehead  City^  l^orth 
Carolina,  to  Brunswick,  Georgia,  via  Knoxville,  Eome,  and  Atlanta. 
Many  of  the  bench  marks  established  in  these  two  quadrangles,  as  well 
as  those  established  in  the  field  season  of  189G  in  the  Eome  quadrangle, 
were  based  on  an  approximate  railway  height  assumed  for  Bome  (see 
Appendix  to  Eighteenth  Annual  Eex)ort),  and  either  marked  without 
index  letter  or  the  letter  "E."  The  markings  on  these  are  approxi- 
mately 14  feet  too  high,  as  that  was  the  difference  found  between  the 
Eome  datum  and  its  actual  height  by  precise  levels.  All  of  the  eleva- 
tions published  hereafter  have  been  reduced  by  this  difference,  which 
was  exactly  14.0G3  feet,  and  are  therefore  referred  to  adjusted  mean  sea 
level,  although  the  bench  marks  have  in  numerous  cases  been  marked 
with  the  letter  '*  E  "  and  referred  to  Eome  datum.  Those  marked  "A" 
are  on  the  Anniston  corrected  datum. 

The  leveling  done  in  connection  with  the  work  of  the  season  of  1897 
was  executed  under  the  direction  of  Messrs.  A.  M.  Walker  and  J.  W. 
Thorn,  topographers,  by  Messrs.  Thomas  S.  Maldin,  Walter  E.  Harper, 
and  Hargraves  Wood,  levelmen.  That  done  daring  the  field  season  olf 
1898  was  executed  under  the  direction  of  Messrs.  J.  W.  Thom  and  W. 
0.  Hall,  toi)ographers,  by  Mr.  W.  S.  D.  Moore,  levelman. 

KEY  Ta  CENTER,   VIA  BOHAR  AND  MOSHAT. 

Feet. 
Key,  f  mile  east  of,  150  feet  west  of  Weldon  Sneed's  honse;  large  oak  tree, 

north  side  of  road;  sail  in  root  (648.34  of  Eighteenth  Annual  Report,  p. 

321) 634.28 

Key  post-office,  about  f  mile  west  of;  nail  in  root  of  small  oak  about  15 

feet  south  of  road  at  top  of  hill  west  of  branch,  blazed  and  marked 

'*651" 636.50 

D.  £.  Harris's  house,  church  in  front  of;  nail  in  root  of  oak  bearing  sign 

'^Abnathy's  Mills  2^  miles;"  blazed  **657" 643.25 

Center,  about  7f  miles  east  of;  nail  on  root  of  small  black  gum  tree  about 

25  feet  south  of  road  and  1  mile  west  of  church.    Blazed  and  marked 

''601" 587.38 

Cowan  Creek,  at  north  of  road  at  ford  of;  nail  in  root  of  oak  about  25 

feet  east  of  creek  on  north  edge  of  road 558. 43 

Bomar,  about  ^  mile  west  of;  nail  on  top  of  stump  in  hollow,  marked 

''589" 577.65 

Cowan  Creek,  1^  miles  west  of;  nail  in  root  of  small  oak  about  10  feet 

north  of  road  and  100  feet  east  of  dwelling  at  top  of  hill,  blazed  und 

marked  "721" 707.02 

Moshat;  in  yard  of  dwelling  house  at  fork  of  roads;  iron  post,  marked 

"R677" 663.177 

Moshat  crossroads,  about  1  mile  west  of,  i  mile  west  of  4-mile  post;  nail 

in  root  of  large  oak  on  south  edge  of  road,  blazed  and  marked  "696".. .  682. 108 
Center,  about  2^  miles  east  of;  nail  in  root  of  small  oak  on  west  edge  of 

road  about  75  feet  north  of  dwelling  on  east  side  at  top  of  hill,  blazed 

and  marked  "701" 687.^3 

Center,  1}  miles  east  of;  i  mile  west  of  forks  of  road ;  25  feet  south  of 

road,  in  hollow;  small  sweet  gum  tree,  blazed  and  marked  "648;"  nail 

in  root 634.122 

Center,  1  mile  east  of,  at  fork  of  road;  tree,  north  side  of  road,  bearing 

sign  "Piedmont  18  miles;"  blazed  and  marked  "628;''  nail  in  root 613.92 
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Center,  marked  i>oint  on  masonry  wing  on  east  side  of  Aront  steps  of  court- 
house at 663.46 

Center,  in  front  of  court- house  at ;  copper  tahlet  in  sill  of  hall  window  east 
of  doorway,  marked  "R680" 666.039 

CENTKB  TO  LBESBUBO. 

Center,  1^  miles  west  of,  about  500  feet  east  of  branch ;  nail  on  root  of 
large  hickory  on  south  edge  of  road ;  blazed  and  marked  '*  591 '' 577. 69 

Center,  2^  miles  west  of,  and  about  350  feet  west  of  bridge  in  swamp ;  nail 
in  root  of  large  twin  oak  on  line  of  fence  north  of  road;  blazed  and 
marked  "559" \ 544.85 

Center,  about  3^  miles  west  of;  nail  in  root  of  small  oak  on  north  edge  of 
road;  blazed  and  marked  **575" 560.92 

Center,  3i  miles  west  of,  about  700  feet  east  of  fork  of  road  to  Tripps 
Ferry;  oak  tree,  north  edge  of  road,  blazed  and  marked  ''581;"  nail  in 
root 566.67 

Tripps  Ferry,  west  bank  of  Coosa  River;  maple  tree,  east  edge  of  bend  in 
road,  blazed  and  marked  "558 ;"  nail  in  root 544. 00 

Leesburg,  1,000  feet  east  of  station ;  large  oak  tree,  blazed  and  marked 

"558,"  in  crossroads;  nail  in  root 581.62     ^ 

LBB8BUBO  TO  OADSDBir. 

Leesburg,  1,000  feet  east  of  post-office,  in  northeast  corner  of  crossroads, 
1,000  feet  south  of  railroad ;  iron  post,  marked  '  <  596  R  " 582. 314 

Leesburg,  1  mile  southwest  of,  on  road  to  Gadsden ;  nail  in  large  oak  in 
fork  of  road  to  northwest 585.96 

Leesburg,  2  miles  west  of;  nail  in  root  of  gum  tree  in  front  of  J.  F.  Hale's 
house 574.44 

Leesburg,  3  miles  west  of;  nail  in  root  of  oak  tree  on  southerly  side  of 
road  to  Gadsden  at  fork  made  by  road  from  Keener  crossroads 587. 19 

Leesburg  and  Gadsden,  road  between,  at  junction  with  road  to  Huffs  Gap; 
nail  in  root  of  oak  tree  on  northerly  side  of  road 581. 66 

Cherokee  and  Etowah  counties,  line  between;  nail  in  oak  tree  westerly 
side  of  road  between  Leesburg  and  Gadsden 574.72 

Blunts  Creek,  195  feet  southwest  of;  nail  in  root  of  walnut  tree  westerly 
side  of  road  between  Leesburg  and  Gadsden 525. 81 

Gadsden,  350  feet  east  of  11-mile  sign;  stone  on  road  between  Leesburg 
and  Gadsden  opposite  small  house  on  northerly  side  of  road 557. 85 

Oak  Hill,  165  feet  west  of  Penticost's  house  at ;  top  of  iron  bench-mark 
post  set  by  United  States  Geological  Survey  at  Oak  Hill  at  foot  of  large 
oak  tree  at  southerly  side  of  road  between  Leesburg  and  Gadsden, 
marked  "R60r' 586.506 

Gadsden,  10  miles  southeast  of;  nail  in  root  of  oak  tree  on  easterly  side  of 
road  between  Leesburg  and  Gadsden 578. 81 

Turkey  Town  Creek,  200  feet  southwest  of;  nail  in  root  of  large  oak  tree 
on  southeasterly  side  of  road  to  Gadsden 539.23 

Gadsden,  7  miles  noHheast  of;  nail  in  root  of  tree  on  northerly  side  of 
road  between  Leesburg  and  Gadsden  in  front  of  John  Steadman's  house.      552. 90 

Rome  and  Decatur  Railroad,  crossing  near  51-mile  post  of;  nail  in  root  of 
oak  tree  36  feet  north  of  road  aud  83  feet  west  of  track 577. 69 

Anderson's  gin,  ^  mile  southeast  of;  nail  in  root  of  tree  at  highway  cross- 
ing on  Rome  and  Decatur  Railroad 567. 20 

Anderson's  gin,  400  feet  southwest  of;  iron  post  set  by  United  States 
Geological  Survey  at  fork  in  load  between  Leesburg  and  Gadsden, 
marked  "R  587" 573.173 
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Gadnden,  2^  miles  northeast  of;  aboat  100  feet  south  of  the  crossing  of 
the  Rome  and  Decatar  Railroad ;  nail  in  root  of  oak  tree  on  westerly 
side  of  road  running  southerly  from  the  road  between  Leesburg  and 
Gadsden '. 550.33 

Gadsden  station,  on  Rome  and  Decatur  Railroad;  northwest  side  of  main 
track  opposite  west  end  of  Rome  and  Decatur  station ;  nail  in  stake  on 
northwest  side  of  main  tnick 519.49 

OADSDSN    TO    KEBNKB,   VIA    BABT    OA.D8DIEN,    LOOKOUT    MOUlTrAIN,    AND    ALABAMA    OHBAT 

BOUTHBIIN  RAILROAD. 

Gadsden,  Etowah  County  court-house;  southwest  corner  of  foundation, 
Broad  street  front ;  bronze  tablet  marked  "  R  569" 554. 844 

Elliott  Oar  Works ;  nail  in  whistle  post  on  Rome  and  Decatur  Railroad 
opposite  water  tank 551. 25 

Elliott  Car  Works,  west  of;  60  feet  west  of  crossing  of  Rome  and  Decatur 
Railroad ;  nail  in  root  of  oak  tree 553. 80 

Gadsden,  2^^  miles  north  of;  nail  in  root  of  hickory  tree  on  northerly  side 
of  road  between  Gadsden  and  Keener,  at  top  of  gap 754. 43 

Black  Creek  Falls;  square  cut  on  ledge  60  feet  east  of  Black  Creek  at 
bridge  on  road  between  Gadsden  and  Keener,  near  Falls 690. 22 

Gadsden,  4  miles  northeast  of;  nail  in  root  of  large  pine  on  easterly  side 
of  road  between  Gadsden  and  Keener,  near  4-mile  sign  from  Gadsden. . .      778. 03 

G^adsden,  4|  miles  east  of;  square  cut  on  ledge  on  northerly  side  of  road 
between  Gadsden  and  Keener 805.31 

Gadsden,  62  miles  northeast  of;  6  feet  west  of  a  small  stream  crossing  and 
230  feet  east  of  house  on  northerly  side  of  road ;  square  cut  on  ledge  on 
northerly  side  of  road 866. 57 

Moon  Spring  Branch,  7  miles  northeast  of  Gadsden  at ;  300  feet  west  of 
7-mile  post  from  Gadsden ;  cut  on  ledge  on  northerly  side  of  road  between 
Gadsden  aud  Keener 901.26 

Moon  Spring  Branch,  70  feet  west  of;  370  feet  west  of  7-mile  post  from 
Gadsden;   copper  bolt  in  ledge  on  northerly  side  of  road,  marked 
"A  893" 893.025 

Tucker  Gap,  foot  of;  road  from  Tucker  Gap  to  Valley  road  to  Keener; 
nail  in  root  of  gum  tree- 150  feet  north  of  creek  and  on  easterly  side  of 
road 592.34 

Chattanooga,  75  feet  east  of  79-mile  post  and  375  feet  east  of  westerly  sec- 
tion house  of  Alabama  Great  Southern  Railroad;  square  cut  on  cap 
stone  of  southerly  side  of  culvert  under  the  Alabama  Great  Southern 
Railroad 62.5.50 

Chattanooga,  180  feet  west  of  78-mile  post  from ;  Alabama  Great  Southern 
Railroad;  top  of  iron  rail  set  endwise  in  ground  on  southerly  side  of 
track  at  tangent  point ^.       633. 99 

Chattanooga,  30  feet  west  of  the  77-mile  post  from ;  middle  post  of  sup- 
port to  extra  rail  on  northerly  side  of  the  Alabama  Great  Southern 
Railroad 654.17 

Chattanooga,  15  feet  west  of  the  76- mile  post;  nail  in  easterly  post  of 
support  to  extra  rail  on  northerly  side  of  the  Alabama  Great  Southern 
Railroad  track 661. 73 

Chattanooga,  10  feet  west  of  75-mile  post  from ;  nail  in  easterly  post  of 
support  for  extra  rail  on  northerly  side  of  the  Alabama  Great  Southern 
Railroad  track 666.44 

Keener,  800  feet  west  of;  top  stone  of  culvert  under  the  Alabama  Great 
Southern  Railroad 667.74 

Keener,  15  feet  east  of  J.  P.  Keener's  store;  iron  post  at,  marked  "A  675".      675. 109 
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XKBIOBE  TO  COLLIMSYILLB,  ALONO  ALABAMA  ORBAT  SOUTHERN  RAILROAD. 

Feet. 
Chattanooga,  10  feet  west  of  74-iiiile  post  from ;  nail  in  top  of  easterly  post 

of  extra  rail  support  on  northerly  side  of  Alabama  Great  Sonthem 

Railroad 681.52 

Chattanooga,  10  feet  west  of  73-miIe  post  from;  nail  in  easterly  post  of 
extra  rail  support  on  northerly  side  of  Alabama  Great  Southern  Rail- 
road track 695.32 

Chattanooga,  10  feet  west  of  72-mile  post;  nail  in  top  of  easterly  post  sup- 
porting extra  rail  on  northerly  side  of  Alabama  Great  Southern  Rail- 
road track 708.47 

Chattanooga,  15  feet  west  of  71<mile  post  from;  nail  in  post  used  to  sup- 
port extra  rail  on  northwest  side  of  Alabama  Great  Southern  Railroad.      730. 62 

Chattanooga,  50  feet  southwest  of  70-miIe  poet  from ;  nail  in  post  used  to 
support  extra  rail  on  westerly  side  of  Alabama  Great  South  Railroad. . .      754. 92 

Chattanooga,  30  feet  east  of  69-mile  post  from ;  chalk  on  top  of  easterly 
stone  of  southerly  abutment 792. 60 

Chattanooga,  at  65-mile  post  f^om,  on  the  Alabama  Great  Southern  Rail- 
road ;  nail  in  post  used  to  support  extra  rail  on  north  side  of  track 728. 49 

Collinsville  station,  120  feet  east  of  crossing  at ;  nail  in  top  of  broken  tele- 
graph pole  on  north  side  of  Alabama  Great  Southern  Railroad  track 717. 06 

Collinsville,  Methodist  church;  4  feet  south  of  the  southeast  comer  of 
building;  iron  post  marked  ''708  A" 708.347 

COLUKSVnXE  TO  LBKaBURQ,  VIA  BAND  ROCK  AND  LACKBT  GAP. 

Lackey  Gap ;  Alabama  Great  Southern  Railroad,  highway  crossing  near 
foot  of;  top  of  easterly  stone  of  north  sidf  of  culvert 801. 02 

Lackey 'Gap,  i  mile  west  of  summit;  nail  in  root  of  oak  tree,  blazed  and 
marked '<  1343,"  east  side  of  road 1,329.43 

Yellow  Creek,  steel  bridge  over,  on  main  road  between  Lackey  Gap  and 
Sand  Rock ;  rivet  on  top  of  southerly  steel  column  of  westerly  abutment 
of  bridge 864.33 

Sand  Rock ;  oak  tree  blazed  and  marked  ''  931,"  southwest  comer  of  cross- 
roads at  post-office;  nail  in  root 916.42 

Center,  9  miles  northwest  of,  on  road  between  Sand  Rock  and  Leesburg ; 
chestnut  tree  140  feet  south  of  miie  board,  east  side  of  road ;  nail  in  root 
ISinohesfrom  tree 867.53 

Ewing  Gap,  foot  of;  116  feet  south  of  crossing  of  Chattanooga  Southern 
Railroad ;  black  gum  tree  east  side  of  road ;  nail  in  root 658. 72 

CBDAR  BLUrV    TO  PORTBRVILLB  VIA  nRBSTONB,  TUCKBB,   LACKBT  GAP,  AND  ALABAMA 

ORXAT  BOUTHBRN  RAILROAD. 

* 

Cedar  Bluff;  public  square;  3  feet  west  of  large  oak  tree;  iron  post, 
marked  «608"  (elevation  607.990  feet  of  1896,  see  Appendix  to  Eight- 
eenth Annual  Report,  p.  320) 593.927 

Cedar  Bluff  and  Gaylesville,  road  between;  ^  ^ile  northeast  of  bridge 
over  Chattooga  River ;  oak  tree  at  road  j unction ;  nail  in  root 568. 45 

Cedar  Bluff  and  Hurley,  road  between ;  1^200  feet  east  of  Horton's  house 
and  near  gate  across  road ;  nail  in  root  of  pine  tree  west  side  of  road  . .      601. 42 

Cedar  Bluff  and  Hurley,  road  between ;  i  mile  north  of  gate  near  fork  at 
Horton's  house ;  nail  in  root  of  blazed  maple  tree  east  side  of  road 675. 83 

Hurley,  7  feet  east  of  spring  at  post-office;  60  feet  south  of  ford  of  Spring 
Creek;  copper  bolt,  in  ledge  on  eabt  side  of  road,  marked  ''U.S.G.S. 
581  R" 566.732 

Hurley,  600  feet  west  of  post-office;  church  or  schoolhouse;  highest  point 
of  lowest  stone  doorstep 602.29 
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Feet. 
Firestone,  south  eod  of  bridge  over  little  river;  in  northeast  comer  of 

roads;  iron  post,  marked  "603  R" 588.878 

Firestone,  1^  miles  west  of,  on  road  to  Starling  Gap ;  pine  tree,  north  side 

of  road,  blazed  and  marked  "637;''  nail  in  root 622.81 

Starling  Gap ;  road  fork  Just  west  of  summit;  oak  tree,  blazed  and  marked 

"884;''  nail  in  root 870.16 

Tucker,  500  feet  north  of  post-office,  at  fork  of  road  to  Porterville  and 

Fort  Payne;  iron  post,  marked  "1161  R" 1,146.146 

Tucker^  1  mile  northwest  of;  nail  in  stump  of  small  oak  250  feet  west  of 

crossroad 1, 101.75 

Tucker  and  Collinsville  road,  1  mile  west  of  church  and  schoolhouse  at 

crossroads  2^-  miles  east  of  Porterville;   oak  tree,  south  side  of  road, 

blazed  and  marked  "1267;"  nailin  root 1,252.76 

Tucker  and  Collinsville  road,  li  miles  west  of  church  and  schoolhouse  at 

crossroads  2^  miles  east  of  Porterville;  nail  in  large  oak  stump,  north 

side  of  road 1,375.80 

Porterville,  500  feet  northeast  of  station ;  Alabama  Great  Soathem  Rail- 

road  bridge  No.  28,  over  small  stream  flowing  northwest ;  west  side  of 

south  abutment ;  copper  bolt,  marked  "759  A'' 758.895 

COLUNSVILLB,   VIA  COKEB  GAP  DOWK  BIQ  WILLS  CRBEK  TO  SBTTLSXENT  BOAD. 

Feet. 
Collinsville  and  Coker  Gap  roa^,  400  feet  south  of  Junction  of,  with  Fort 

Payne  road;  nail  in  root  of  tree  bearing  sign  "  Fort  Payne  16  miles". ..      678. 99 
Collinsville  and  Dig  Wills  road ;  |  mile  beyond  last  bench  mark ;  nail  in 

root  of  tree  on  south  side  of  road 680.69 

Big  Wills  Creek,  about  3^  miles  southwest  of  Collinsville;  rivet  on  bed    . 
plate  on  top  southerly  pier  at  westerly  end  of  steel  bridge  over  Big 

Wills  Creek 653.66 

Collinsville,  about  6  miles  southwest  of;  iron  post  at  fork  made  by  Settle- 
ment road  and  the  Big  Wills  Valley  road  to  Fort  Payne,  marked  *< A  651 " .      650. 422 

COLLIN8VILLB  TO  ODB8T,  VIA  DAWSON  AND  FLOT. 

Collinsville,  2^-  miles  north  of;  southerly  side  of  Big  Wills  Creek  at  south 
end  of  steel  bridge ;  nail  in  root  of  walnut  tree 673. 53 

Dawson,  about  3  miles  east  of;  nail  in  root  of  oak  tree  on  northerly  side 
of  road  between  Collinsville  and  Dawson,  40  feet  east  of  T.  F.  Myer's 
house 744.25 

Coker  Gap,  foot  of ;  tree  bearing  sign  "Collinsville  5  miles;"  tree  near 
fork  made  by  roads  to  Dawson  and  Rodentown,  and  100  feet  south  of 
Lee  Wallace's  house ;  nail  in  root  of  large  oak  tree  on  easterly  side  of 
road..^.. 725.90 

Coker  Gap,  f  mile  south  of  Dawson;  nail  in  root  of  oak  tree  6  feet  east  of 
easterly  line  of  road  to  Dawson 902. 54 

Dawson ;  nail  in  root  of  pine  tree  on  southerly  side  of  road  at  Dawson, 
opposite  blacksmith  shop  near  top  of  Coker  Gup ;  tree  blazed 1, 159. 51 

Dawson,  opposite  blacksmith  shop  at;  iron  bench-mark  post  set  by  United 
States  Geological  Survey  on  southerly  side  of  road  at  top  of  Coker  Gap, 
marked  "A  1160" 1,160.188 

Dawson;  nail  in  stump  on  northerly  side  of  road  about  700  feet  east  of 
road  to  Nicholson's  Gap  and  near  small  cabin 1, 149. 32 

Dawson,  1  mile  north  of,  on  road  between  Dawson  and  Fort  Payne;  at 
M.  A.  Leak's  house ;  nail  in  hickory  tree  on  southeast  side  of  road ;  tree 
blazed 1,173.72 

Dawson,  2^  miles  north  of;  nail  in  root  of  large  oak  post  west  edge  of  road 
between  Dawson  and  Fort  Payne ;  tree  blazed  "  1181 " 1, 180. 63 
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Feet. 

Johns's  sawmill ;  nail  in  root  of  oak  tree  40  ieet  southeast  of  northerly  end 

of  gate;  tree  blazed 1,182.99 

Floy,  i  mile  soatheast  of;   250  feet  north  of  small  stream  crossing ;   oak 

tree  south  side  of  road ;  nail  in  root 1, 151. 00 

Floy,  east  side  of  road  opposite  post-office;   tree,   blazed  and  marked 

"1206;"  nail  in  root 1,206.23 

Floy,  north  side  of  road  in  front  of  W.  H.  Elrod's  house;    iron  post, 

marked  "1209  A" 1,209.312 

Floy,  3  miles  northeast  of;  crossroad  to  Lebanon  and  Chavies;  tree,  blazed 

and  marked  "1256;"  nail  in  root 1,255.80 

Bock  Creek  Ford ;  chiseled  square  in  ledge  on  northeasterly  side  of  road 

about  15  feet  north  of  ford 1,113.03 

Guest;  J.E.  Phillip's  house;   nail  in  root  of  small  oak  tree  near,  on  east 

side  of  road  opposite  small  wood  road 1, 187. 13 

GUEST  TO  LUTTKBLL. 

Guest,  725  feet  southeast  of;  covered  bridge  over  Town  Creek;  oak  tree, 
blazed  and  marked,  on  northeast  side  of  road  just  west  of  Wood's  saw- 
mill ;  nail  in  root 1, 149. 14 

Guest,  If  miles  northwest  of  covered  bridge  over  Town  Creek  at  Wood's 
sawmill;  fork  of  road  to  south;  oak  tree,  blazed  and  marked,  on  north- 
east side  of  road ;  nail  in  root 1, 264. 17 

Lnttrell;  south  side  of  road  30  feet  east  of  and  48  feet  north  of  J.  O. 
White's  new  house  at  signboard  "Lebanon  10  miles; "  iron  post,  marked 
"1294  A" 1,293.624 

OUIST  TO  BOOTS V  ILLS  GAP,   VIA  LTDIA  AND  CHAVTBS. 

Lydia,  southeast  side  of  road  at  post-office;  oak  tree,  blazed  and  marked; 
nail  in  root 1,229.26 

Lydia  post-office,  about  i  mile  from ;  square  on  ledge  on  southerly  side  of 
road  between  Flag  and  Chavies,  60  feet  east  of  small  brook  in  the  woods.  1, 198. 74 

Kigger  Creek,  about  30  feet  north  of;  square  cut  on  ledge  on  easterly  side 
of  road  between  Flag  poet-office  and  Chavies 1, 185. 26 

Chavies,  about  f  mile  southwest  of;  nail  in  root  of  large  oak  tree  on 
southerly  si/le  of  road  between  Flag  post-office  and  Chavies  at  a  private 
road  going  in  a  northeasterly  direction  through  the  woods 1, 276. 76 

Boots ville  Gap,  1  mile  north  of,  and  150  feet  noi*thwest  of  small  house  or 
shed  in  front  of  J.  M.  Stafford's  residence;  nail  in  root  of  oak  tree  on 
southerly  side  of  road  between  Chavies  and  Bootsvillo  Gap 1, 257. 94 

Chavies;  copper  bolt  in  led<;e  on  westerly  side  of  road  at  ford  in  Town 
Creek  at  Chavies:  bolt  is  50  feet  north  of  James  Durham's  gin  and  40 
feet  west  of  the  highway,  marked  "1161  A" 1,160.436 

BootsviUe  Gap,  300  yards  from  the  top  of;  nail  in  root  or  stump  of  small 
oak  on  easterly  side  of  road.  (Nail  is  bent;  elevation  is  on  the  angle 
and  not  on  the  head  of  nail) 1,219.45 

FORT  PATNB  TO  BROOMTOWN,   VIA  RAILROAD  GAP,   LOOKOUT  MOUNTAIN,  AND  BLANCHE. 

Big  Wills  Creek,  200  feet  north  of  bridge  over;  cedar  tree,  blazed  and 
marked  "808,"  on  east  side  of  road ;  nail  in  root 807. 73 

Fort  Payne,  northeast  corner  of  Gould  avenue  and  Main  street;  top  of 
hydrant 895.47 

Fort  Payne,  Dekalb  County  court-house;  north  side  of  east  entrance  to 
building;  countersunk  in  stone  coping;  aluminum  tablet,  marked  "934 
A" 923.821 
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Feet. 
Fort  Payne,  1  mile  north  of;  Alabama  Great  Soathem  Railroad  Grossing; 

top  of  rail 944.54 

Fort  Payne,  1^  miles  northeast  of;  210  feet  southwest  of  road,  in  field 
soatheast  of  Alabama  Qreat  Soathem  Railroad;  alaminum  bolt,  set  in 
limestone  ledge,  marked  "949  A" 938.79 

Railroad  Gap,  100  feet  west  of  cat  at  summit  of  Lookout  Mountain ;  nail 
in  root  of  soarwood  tree  in  forks  of  road 1, 451. 18 

Fort  Payne,  7  miles  east  of,  40  feet  east  of  Yellow  Creek,  and  12  feet  north 
of  bridge  over  same ;  alaminum  bolt,  set  in  sandstone  ledge,  marked 
"1240  A" 1,229.470 

Little  River;  iron  bridge  known  as  ''HilFs  bridge;''  south  side  of  ledge 
east  end  of  bridge ;  chiseled  square 1, 208. 05 

Blanche,  ^  mile  southeast  of,  on  road  to  Broomtown;  10  feet  north  of  cen- 
ter of  road ;  in  slate  ledge ;  aluminum  bolt,  marked  ''760  A " 749. 16 

Blanche,  2  miles  northeast  of,  150  feet  east  of  Chattanooga  road;  nail  in 
root  of  red  oak  tree 824. 43 

Broomtown,  southwest  corner  of  crossroads;   iron  post,  marked  '^693" 

(elevation  693.233  of  1896;  see  Eighteenth  Annual  Report,  p.  320) 679.179 

BLANCH B  TO  nRBSTONiE. 

Taff,  600  feet  ease  of,  60  feet  south  of  crossroads;  nail  in  root  of  red  oak 

tree 742. 5 

Firestone,  west  end  of  bridge  over  Little  River ;  iron  post,  marked ''  603  R  "      588. 878 

CEMTEH  TO  BALL  FLAT. 

Center  court-house,  I-  mile  from ;  nail  in  root  of  large  old  pine  stump  on 
west  edge  of  road 623. 70 

Center,  1  mile  east  of;  at  crossing  of  road  to  Garrett;  large  oak  tree, 
bearing  sign  marked  '* 668 ; ''  nail  in  root 654. 24 

Center,  1}  miles  south  of;  nail  in  root  of  large  double  oak  tree  on  east 
edge  of  road  about  100  feet  north  of  gate  across  road,  blazed  and  marked 
"593'' 579.16 

Terrapin  Creek,  about  200  yards  north  of  bridge  across;  nail  in  root  of 
maple  tree  in  fork  of  roads  just  north  of  branch,  blazed  and  marked 
"543" 528.62 

Center,  about  3  miles  south  of;  nail  in  root  of  small  water  oak  in  fork  of 
roads  to  Gadsden  and  Jacksonville,  blazed  and  marked  ''558^' 544. 23 

Center,  about  4f  miles  south  of;  nail  in  root  of  large  oak  about  10  feet 
west  of  road  at  top  of  small  hill,  blazed  and  marked  "573" 559. 18 

Jacksonville  and  Spring  Garden,  at  fork  of  roads  to ;  nail  in  root  of  oak 
tree  bearing  sign  "  Center  5  miles,"  blazed  and  marked  ''579" 565. 29 

"Center  6  miles;"  nail  in  root  of  large  white  oak  tree  about  7  feet  west 
of  road,  bearing  sign;  blazed  and  marked  "615" 601.15 

Center,  7  miles  south  of,  110  feet  south  of  tree  bearing  sign  "7  miles  to 
Center;"  oak  tree,  east  side  of  road,  blazed  and  marked  "666;"  nail  in 
root 65L96 

Center,  about  7f  miles  south  of;  nail  in  root  of  tree  in  northeast  corner  of 
crossroads,  blazed  and  marked  "622" 608.06 

Center,  about  7f  miles  south  of;  iron  post  in  northeast  corner  of  cross- 
roads, marked  "  R  622 " 608.375 

Center,  about  8|-  miles  south  of;  nail  in  root  of  large  post  oak  tree  on  east 
edge  of  road  at  top  of  small  hill,  l)lazed  and  marked  "636" 621. 50 

Center,  8f  miles  south  of,  200  yards  south  of  dwelling  of  F.  M.  Bradley; 
tree  in  fork  of  road,  blazed  and  marked  "657 ; "  nail  in  root 642. 95 
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Feet. 
Center,  9  miles  sonth  of;  nail  in  root  of  tree  bearing  signboard,  west  side 

ofroad,  blazed  and  marked  "630'' '. 616.24 

Center,  about  600  feet  south  of  10-mile  sign  from;  nail  in  root  of  small 

oak  on  west  edge  of  road  at  top  of  hill,  blazed  and  marked  *'666'' 652. 10 

Center,  10.5  miles  south  of;  65  feet  south  of  comer  of  schoolhouse;  large 

oak  tree  west  side  of  road,  blazed  and  marked  '^636;''  nail  in  root 622.29 

Center,  650  fe^t  south  of  11  milepost  from ;  nail  in  root  of  small  oak  about 

5  feet  west  of  road,  blazed  and  marked  "627" 612.67 

Ball  Flat;  large  oak  tree,  blazed  and  marked  "633,"  on  west  side  of  road 

opposite  barn  at  post-office ;  nail  in  root 618. 72 

Ball  Flat  post-office,  about  i  mile  south  of;  nail  in  root  of  oak  tree  on  east 

edge  of  road,  blazed 614. 66 

BOMAB  TO  8PBIMO  QAROBN,   VIA  SANDrOBD  8PBINQ. 

Cowans  Creek,  f  mile  south  of  bridge  across;  about  650  feet  north  of  first 

dwelling;  blazed  and  marked  "592" 577.65 

Cowans  Creek,  about  2  niilen  south  of  bridge  across ;  nail  in  root  of  large 

oak  on  west  edge  of  road,  725  feet  north  of  Camp's  dwelling;  blazed 

and  marked  "598" 583.85 

Cowans  Creek,  about  3  miles  south  of  bridge  across;  nail  in  root  of  maple 

tree  about  15  feet  west  of  road  and  about  300  feet  north  of  dwelling  on 

east  of  road;  blazed  and  marked  "622" 608.13 

Bock  Run  road,  about  40  feet  north  of  crossing  of;  nail  on  root  of  small 

white  oak  on  east  edge  of  road 641. 66 

Sandford  Spring,  15  feet  west  of  road  to,  and  100  feet  south  of  road  to 

Coloma,  in  front  of  dwelling  at  fork;  nail  in  root  of  oak  blazed  and 

marked  "698" 684.20 

Sandford  Spring,  |  mile  north  of;  nail  in  root  of  large  pine  on  east  edge 

of  road,  about  200  feet  south  of  top  of  hill 752. 72 

Sandford's  dwelling,  by  hog  pen  at;  nail  in  root  of  persimmon  tree  on 

west  edge  of  road 630. 27 

Sandford  Spring,  hill  above ;  iron  post  east  of  road,  between  two  large 

oak  trees,  about  100  yards  south  of  cabin  west  of  road ;  marked  "  R  697  "      682. 771 
Sandford  Spring  to  Spring  Garden ;  300  feet  south  of  Casey's  house,  stone 

east  side  of  road  to 634.284 

Spring  Garden  road,  i  mile  south  of  crossing  on  Hurricane  Creek;  nail  in 

root  of  a  black-oak  tree  on  a  side  road  to  St.  John's  house 623. 48 

Spring  Garden,  1  mild  north  of;  nail  in  root  of  live-oak  tree  northeast 

side  of  road,  200  feet  south  of  Pleasant  Gap  road 644. 57 

Old  Spring  Garden,  west  side  Gadsden  road,  near  forks  of  road  at;  nail 

in  root  of  large  oak  tree  bearing  sign  " To  Gadsden." 673. 90 

BPBINO  GABDBN  TO  DAILKT.  VIA  LADIOA. 

Spring  Garden,  120  feet  north  of  station  and  30  feet  east  of  railroad;  iron 
post,  marked  "716  R" 702.098 

Spring  Garden,  about  1^  miles  west  of;  near  signboard  marked  "to  Cen- 
ter, 18  miles;"  nail  in  root  of  small  black  oak  on  northwest  comer 
Spring  Garden,  Piedmont,  and  Center  roads 687. 71 

Ladiga,  Southern  Railway  crossing  east  of;  bolthead  11,  east  end  of  trestle .      664. 54 

Terrapin,  ^  mile  north  of  crossing  at;  nail  in  root  of  oak  west  side  of  road 
from  Ladiga  to  Wilson's  Ridge,  near  top  of  ridge  and  150  feet  south  of 
fork  ofroad.     (Adjusted.) 695.95 

Dailey,  2^  miles  north  of;  schoolhouse  at  crossroads;  nail  in  root  of 
small  oak  tree  southwest  road  comer 714. 63 
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Feet. 
Dailey,  1  mile  north  of;  mark  on  stone  at  root  of  blazed-oak  tree  west  side 

of  road,  200  feet  south  of  gate 703.49 

Dalley  (Wilson's  Ridge  station,  Southern  Railway);  15  feet  north  of  water 

tank ;  20  feet  west  of  east  and  west  railroad ;  iron  post,  marked  ''729  R '' .      714. 32 

DAILET  TO  JACKSONVILLB,  VIA  GRANTLBY  AND  JSNKIKS. 

Little  Terrapin  and  Cedartown  roads,  150  feet  west  of  fork  of;  nail  in  root 
of  oak  on  the  north  side  of  road 744. 62 

Little  Terrapin  Creek,  east  side  of  road  up ;  nail  in  root  of  large  white  oak 
bearing  sign  "To  Edwardsville  19  miles." 740.07 

Little  Terrapin  Creek,  top  of  hill ;  nail  in  root  of  persimmon  tree  bearing 
sign  ** To  Edwardsville  18  miles,"  on  east  side  of  road 815. 97 

Edwardsville  and  Jacksonville  road,  f  mile  north  fork  of;  nail  in  root  of 
large  hackberry  tree  on  west  side  Little  Terrapin  Creek  road 764. 13 

Edwardsville,  i  mile  west  of  road  to;  nail  in  root  of  large  oak  south  side 
of  road  to  Jacksonville  and  16^  miles  east  of  same 931. 67 

Jacksonville,  250  feet  southeast  of  16-mile  sign  to ;  nail  in  root  of  small 
black  oak  north  side  of  road,  near  top  of  ridge 1002. 69 

Jacksonville,  abtmt  15]:  miles  east  of,  and  150  feet  west  of  trail  coming 
from  north ;  nail  in  root  of  hickory  tree  on  northwest  side  of  road  to 
Grantley  and  Jacksonville 1008. 01 

Jacksonville,  200  feet  west  of  14-mile  sign  to ;  nail  in  root  of  white  oak 

on  north  side  of  Grantley  and  Jacksonville  road 957. 05 

Jacksonville,  13^  miles  east  of;  nail  in  root  of  small  beech  tree  on  north 
side  of  road  to  Qrantley  and  Jacksonville 896.24 

Jacksonville,  12^  miles  east  of;  nail  in  root  of  oak  tree  on  south  side  of 
Grantley  and  Jacksonville  road  and  200  feet  we^t  of  crossing  of  Dry 
Creek 840.53 

Jacksonville,  nearly  12  miles  east  of;  nail  in  root  of  oak  sapling  south  side 
of  Grantley  and  Jacksonville  road,  near  top  of  ridge 941. 96 

Jacksonville,  11^  miles  north  of;  nail  in  root  of  small  white  oak  north  side 
of  Grantley  and  Jacksonville  road 861. 62 

Jacksonville,  10^  miles  north  of;  nail  in  root  of  small  chestnut-oak  tree 
on  north  side  of  Grantley  and  Jacksonville  road 857. 01 

Jacksonville,  about  9^  miles  east  of;  nail  in  root  of  large  white  oak  on 
north  side  of  road  to  Grantley  and  Jacksonville,  nearly  opposite  house 
at  top  of  ridge 829.33 

Jacksonville,  nearly  9  miles  east  of;  nail  in  root  of  large  oak  tree  on  north 
side  of  Grantley  and  Jacksonville  road 774. 07 

Jacksonville,  nearly  8  miles  east  of;  nail  in  root  of  persimmon  tree  in  hol- 
low west  of  first  house  east  of  Rabbittown  church 790. 35 

Jenkins,  about  1  mile  east  of;  nail  in  root  of  white  oak  on  north  side  of 
Grantley  and  Jacksonville  road,  nearly  opposite  road  from  south  at  sec- 
ond house  west  of  Rabbittown  Church 810. 40 

Jenkins,  ^  mile  east  of;  nail  in  root  of  large  oak  7  miles  east  of  Jackson- 
ville, on  north  side  of  Grantley  and  Jacksonville  road,  between  W.  M. 
Wbiteside's  house  and  wagon  shed 825. 10 

Jenkins  post-office,  200  feet  west  of;  about  6}  miles  east  of  Jacksonville; 
United  States  Geological  Survey  bolt  in  ledge  of  rock  on  north  side  of 
Jenkins  and  Jacksonville  road,  100  feet  west  from  White  Plains  road, 
marked  "R  805" 790.444 

Jenkins,  f  mile  west  of;  nail  in  root  of  oak  on  north  side  of  Jenkins  and 
Jacksonville  road,  opposite  cabin  at  top  of  ridge 909. 10 

Jenkins,  about  1^  miles  west  of;  nail  in  root  of  mulberry  tree  on  north- 
east corner  of  road  and  lane  at  crossing  of  Cotta<;uilla  Creek 765. 40 
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Feet. 
Jackaonvilley  4^mile  sign  from,  and  10-mile  sign  from  Piedmont ;  naii  in 

root  of  hickory  ou  northwest  comer  of  road 899. 42 

Jacksonville,  4f  miles  east  of;  nail  in  root  of  oak  tree  on  northeast  cor- 
ner forks  of  road  at  foot  of  monntain 985. 36 

Jacksonville,  about  4^  miles  east  of;  nail  in  root  of  black  gnm  tree  on 
southeast  side  of  Jenkins  and  Jacksonville  road  over  Whites  Oap, 
between  old  bark  mill  and  first  creek  crossing  west  of  mountain 1, 064. 28 

White  Plains,  Anniston  and  Jacksonville  crossroads,  nearly  ^  mile  east  of; 
n:iil  in  root  of  black  oak  on  south  side  of  road  of  Whites  Gap  to  Jack- 
sonville and  500  feet  west  of  ore  mines 856.  S5 

Jacksonville,  3  miles  southeast  of;  nail  in  root  of  persimmon  tree  70  feet 
north  of  church  at  Anniston  and  Whites  Gap  road  and  Jacksonville  and 
White  Plains  road 836.89 

Jacksonville,  about  2  miles  east  of,  on  White  Plains  road;  nail  in  root  of 
hickory  tree  in  front  of  A.  Bntledge's  house 830. 60 

Williams  Branch,  crossing  of;  forks  of  Jacksonville,  White  Plains,  and 
Anniston  roads ;  nail  in  root  of  large  oak  near 668  06 

Jacksonville,  court-house  at;  United  States  Geological  Survey  plate  in 
east  pilaster  front  of,  marked  *«7aAR" 719.886 

JACKBONVILLE  TO  ALLSUPS,  VIA  TALLASAHATCHBB. 

Jacksonville,  top  of  east  rail  of  Southern  Railway,  opposite  station  sign  at .  628. 25 
Jackscnville  court-house,  about  f  mile  north  of;  nail  in  root- of  oak  side 

Center  road,  at  top  of  hill 727.91 

Jacksonville,  2-mile  sign  from ;  nail  in  root  of  oak  tree  on  east  side  of 

Jacksonville  and  Center  road 638.80 

Jacksonville,  3-mile  sign  from ;  nail  in  root  of  oak  on  Center  road 655. 43 

Maxweirs  distillery,  bridge  over  Tnllasahatchee  River;   50  feet  east  of 

bridge;  nail  in  root  of  large  ash 613. 81 

Tallasahatchee,  about  i  mile  north  of  crossing  at;  nail  in  root  of  oak  on 

west  side  of  Center  and  Jacksonville  road 646. 87 

Goshen,  8-mile  sign  from ;  Center,  23-mile  sign  from ;  nail  in  root  of  oak  on 

northwest  comer  of  forks  road  near 6-16. 49 

Center,  22-mile  sign  from ;  northwest  corner  Jacksonville  and  Center  roads 

and  Gays  Ferry  and  East  and  West  Junction  road ;  nail  in  root  of  oak 

tree  bearing  sign 651. 46 

Adams  Ferry,  road  Jacksonville  to  Allsups, opposite  fork  to;  nail  in  root 

of  oak  on  east  side  of  road. .  .■•. 671. 36 

Jacksonville,  about  7^  miles  north  of;  nail  in  root  of  oak  tree  on  east  side 

of  road  Jacksonville  to  Allsups,  near  top  of  ridge 796. 00 

Jacksonville,  8  miles  north  of;  nail  in  root  of  sweet-gum  tree  southwest 

comer  Allsups  and  Sulphur  Springs  road 739. 03 

Jacksonville,  S}  miles  north  of,  and  250  feet  north  of  road  to  Piedmont ; 

nail  in  root  of  chestnut  oak  on  west  side  of  road  Jacksonville  to  Allsups.  742. 15 
Allsups,  United  States  Geological  Survey  post  at ;  west  side  of  Center  road, 

about  75  feet  north  of  mill,  marked  "R  684'' 670.05 

ALLSUPS  TO  SFBOVO  OARDBN,  VIA  006HBN. 

Groshen  to  Allsups,  road  from ;  opposite  large  spring  400  feet  west  of  forks 
of  road  at  sign  "  21  miles  to  Gadsden ; "  nail  in  root  of  large  oak  on  south  ' 

side  of  road 659.39 

Allsups,  about  2^  miles  southeast  of;  nail  in  root  of  walnut  on  the  south 
side  of  Gobhen  and  Allsups  road^uear  forks  of  road  and  uncompleted 
church 713.09 
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Feet. 
Gadsden,  near  23-mile  sign  to ;  nail  in  root  of  white  oak  on  west  side  of 

Goshen  and  Allsups  road,  at  bend,  near  small  blacksmith  shop 850. 60 

Piedmont,  3-mile  sign  from ;  nail  in  root  of  white  oak  on  southwest  comer 
of  Goshen  and  Allsups  road  and  Piedmont,  same  bearing  sign 728. 49 

Goshen,  1  mile  west  of;  nail  in  root  of  elm  tree  on  west  side  of  road  Goshen 
to  Allsups,  400  feet  north  of  forks  of  road,  at  cotton  gin 671. 31 

Ck>8hen,  south  of  Spring  Garden  road  at;  nail  in  root  of  oak  on  west  side 
of  Allsups  road 716.41 

Spring  Garden  and  Goshen  road,  north  side  of;  nearly  ^  mile  west  Shady 
Grove  Church  and  300  feet  northeast  Harrison  Rutherford's  house;  bolt 
in  ledge  of  slate 661.09 

Spring  Garden  to  Goshen,  road  from ;  near  west  end  Shady  Grove  Church; 
nail  in  roofc  of  oak  on  north  side  of  road 643. 46 

Terrapin  Creek,  200  feet  east  of  crossing  at;  nail  in  root  of  small  live  oak 
on  south  side  of  road  from  Spring  Garden  to  Goshen 644. 76 

Spring  Garden  to  Goshen,  20  feet  south  of  road  from ;  near  Piedmont  cross- 
road ;  nail  in  root  of  small  oak  growing  against  pine  tree 718. 69 

JBNSI1V8,  DOWN  NANCY  CSBBK  TO  PIEDMONT,   VIA  ULDIOA. 

JenkirB,  f  mile  west  of;  nail  in  root  of  oak  on  north  side  of  Jenkins  and 
Jacksonville  road,  opposite  cabin  at  top  of  ridge 909. 16 

Nancy  Creek  road ;  1^  miles  northeast  of  Jenkins  and  Jacksonville  road, 
front  of  second  house  northeast  of  same ;  nail  in  root  of  oak  on  west  side 
of  road 880.50 

Nancy  Creek  road;  about  2^  miles  northeast  of  Jenkins  and  Jacksonville 
road,  near  small  frame  house;  nail  in  root  of  small  oak  on  west  side  of 
road 798.31 

Jacksonville,  9^-milesign  from  and  6i-mile  sig^  from  Piedmont;  iron  post 
at  southwest  comer  Nancy  Creek  and  Jacksonville  roads,  near  sign, 
marked  "R  780" 764.66 

Piedmont,  5f  miles  southwest  of;  nail  in  root  of  oak.  on  east  side  of 
N ancy  Creek  road,  200  feet  northeast  road  to  cotton  gin 762. 97 

Piedmont,  about  4  miles  southwest  of;  nail  in  root  of  large  oak  on  east 
side  of  Nancy  Creek  road,  near  small  bridge  at  cotton-gin  road 715. 78 

Piedmont,  1|  miles  southwest  of;  nail  in  root  of  red  oak  on  west  side  of 
Nancy  Creek  road 693.99 

Piedmont  station,  top  of  north  rail  Southern  Railway 700. 86 

Piedmont,  Daily's  store  at ;  marked  point  on  step 704. 18 

Piedmont,  bronze  tablet  in  front  of  brickwork,  Eubanks  &  Chenny's 
general  store  at;  marked  "R721" 705.433 

Southern  Railway  trestle  over  Nancy  Creek,  near  road  crossing;  top  of 
post  34.4  north,  at  northeast  end 670.33 

ADBLIA  TO  BKAD,  VIA  MACKS. 

Caves  Ferry  road,  20  feet  west  of;  in  field  north  side  old  settlement  road; 
iron  post  300  feet  north  deserted  house  formerly  Adelia  post-office, 
marked  "R  766'' 752.055 

Adelia,  1  mile  southwest  of;  200  feet  west  of  top  of  ridge;  nail  in  root  of 
oak  on  south  side  of  old  road 781.24 

Jacksonville,  about  6f  miles  north  of;  nail  in  root  of  small  oak  on  south 
side  of  Jacksonville  and  Hokes  Bluff  road 796.83 

Gadsden,  16  miles  to;  to  Alexandria  llf  miles;  to  Jacksonville  7^  miles; 
opposite  sohoolhouse ;  nail  in  root  of  oak  at  southeast  angle  of  cross- 
roads       715.64 
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Feet. 
Jaoksonyille,  1  mile  aouthweet  of  Hokes  Bluff;  abont  6f  miles  north  of 

Alexandria;  nail  in  root  of  oak  on  north  side  of  Alexandria  road,  west  of 

trail 734.81 

Jacksonville,  7-mile  sign^f^om,  and  Piedmont  16  miles;  opposite  sign  to 
Gadsden  16  miles  on  Jaoksonville  and  Gadsden  road  and  Alexandria 
road ;  nail  in  root  of  pine  at  crossroads  bearing  sign 717. 15 

Alexandria,  abont  8f  miles  north  of;  nail  in  root  of  red  oak  on  west  side 
of  road 711.49 

Alexandria,  8  miles  north  of;  nail  in  root  of  black-gam  tree  on  east  side  of 
road - - .-...- 675. 36 

Mack  post-office,  1^  miles  east  of;  nail  in  root  of  oak  tree  at  southeast 
corner  of  forks  of  Jacksonville,  Gadsden,  and  Alexandria  roads;  6  miles 
north  of  Alexandria  and  6  miles  to  Jacksonville 586. 08 

Mack  post-office,  about  ^  mile  east  of;  nail  in  root  of  red -oak  tree  southeast 

corner  Jacksonville,  Gadsden,  and  Anniston  roads 582. 79 

Mack  post-office;  south  side  of  Jacksonville  and  Gadsden  road  and  100  feet 
east  of  Hokes  Bluff  road ;  iron  post  opposite  poet-office,  marked  ^ <  R  623  " .      608. 942 

Mack  post-office,  about  1  mile  west  of;  about  1  mile  east  of  Read ;  100  feet 
west  of  blacksmith  shop ;  nail  in  root  of  oak  tree 565. 81 

Read  station,  about  300  feet  south  of  bridge  over  Ohatchee  Creek  near; 
nail  in  root  of  elm  tree  on  west  side  of  road  50  feet  east  of  Louisville 
and  Nashville  Railroad  and  100  feet  north  fork  of  Anniston  and  Jackson- 
ville roads • 5^.60 

BEAD  TO  HOKI8  BLUFF. 

Read ;  Louisville  and  Nashville  Railroad  crossing ;  top  of  rail 540. 3 

Colvin;  crossingjust  east  of  station;  top  of  rail 642. 1 

Colvin,  ^  mile  north  of;  null  in  root  of  small  oak  east  side  of  road  to  Rock 
Springs 639.56 

Rock  Springs,  20  feet  south  of  post-office;  100  feet  south  of  spring,  and 
about  200  feet  east  of  Louisville  and  Nashville  Railroad;  copper  bolt  in 
rock  west  side  quarry  road,  marked  ''R  594" 579.789 

Little  Cove  Creek,  south  side  Hokes  Bluff  road  up ;  point  on  cattle  guard 
on  Louisville  and  Nashville  Railroad 576. 15 

Glencoe  station;  east  side  of  railroad  and  north  side  of  Hokes  Bluff  road, 
near  sign  to  Hokes  Bluff  5  miles ;  top  fence  corner  post 551. 51 

Glencoe,  i  mile  northeast  of;  nail  in  root  of  small  oak  tree  on  northwest 
side  of  road  from  Glencoe  to  Hokes  Bluff,  at  top  of  ridge 614. 24 

Hokes  Bluff,  3f  miles  south  of;  nail  in  root  of  small  black  oak  at  north- 
east comer  of  road  iVom  Glencoe  to  Hokes  Bluff,  at  crossroad 575. 06 

Hokes  Bluff,  2^  miles  from ;  nail  in  root  of  oak  tree  northwest  comer  of 
road  from  Glencoe  to  Hokes  Bluff  and  road  Gadsden  to  Jacksonville, 
opposite  signboard  to  Jacksonville  18  miles,  to  Hokes  Bluff  2^  miles,  to 
Gadsden  7  miles 566.25 

Hokes  Bluff,  1  mile  south  of;  200  feet  south  fork  Glencoe  and  Gadsden 
roads  and  800  feet  north  of  crossing  of  Big  Cove  Creek;  iron  post  on 
west  side  of  road  ftom  Glencoe  to  Hokes  Bluff,  marked  '<  R  562'' 547. 562 

HOXXS  BLUFF  TO  BICK8. 

Hokes  Bluff,  about  i  mile  from;  nail  in  root  of  small  oak  on  crossroads; 

blazed  and  marked  "600" T....      585.86 

Gadsden,  100  yards  east  of  10-mile  post  from;  nail  in  root  of  hickory  tree 

on  south  edge  of  road  in  front  of  dwelling ;  blazed  and  marked  "618''. .      603. 84 
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""  PeeL 

Hokes  Blnffy  If  miles  north  of;  nail  on  root  of  water  oak  on  north  edge  of 

road  JQSt  east  of  dry  creek  ahout  20  yards  west  of  church;  blazed  and 

marked  "553" .*. 538.89 

Baskens  Ferry,  abont  200  yards  east  of  fork  of  road  to ;  nail  on  root  of  oak 

tree  on  soath  edge  of  road ;  blazed  and  marked  "626 '' 612. 26 

Gadsden,  at  12-mile  post  from ;  nail  on  root  of  oak  on  east  edge  of  road  at 

dwellingon  top  of  hill;  blazed  and  marked  "  601 '' 586.92 

Big  Dry  Creek,  about  200  yards  west  of;  nail  in  root  of  white-oak  tree  on 

north  edge  of  road;  blazed  and  marked  "533" 519.15 

Ball  Play  Creek,  2i  miles  south  of;  100  yards  north  of  crossroad  on  top  of 

hill;  oak  tree,  blazed  and  marked  "571/'  on  west  edge  of  road;  nail  in 

root 557.32 

Gadsden,  14  miles  from ;  abont  200  yards  north  of  Little  Dry  Creek ;  nail  in 

root  of  oak  tree  on  east  edge  of  road ;  blazed  and  marked  "  540" 526. 19 

Center,  14  miles  southwest  of;  300  feet  east  of  forks  of  road  to  Crofts 

Ferry;  oak  tree,  blazed  and  marked  "608/'  on  bank  on  north  side  of 

road;  nail  in  root 594.04 

Adams  Ferry,  nail  in  root  of  small  sapling  in  fork  of  road  to 645. 01 

Center,  abont  12}  miles  southwest  of;  nail  on  root  of  large  sweet-gum  tree 

on  north  edge  of  road  375  feet  west  of  gate  to  ginnery;  blazed  and 

marked  "555" 540.96 

Center,  11  miles  southwest  of;  in  front  of  schoolhouse;  large  oak  tree, 

blazed  and  marked  "577/'  20  feet  north  of  road ;  nail  in  root 562. 66 

Center,  10  miles  southwest  of;  at  road  forks  and  crossing  120  yards  west 

of  mileboard,  5  feet  from  large  oak  tree ;  iron  post,  marked  "  591  R " 576. 634 

Center,  10  miles  southwest  of;  120  yards  west  of  mileboard;  large  oak 

tree,  blazed  and  marked  "  490,"  in  fork  of  road ;  nail  in  root 575. 81 

Center,  10  miles  southwest  of;  oak  tree  on  north  side  of  road,  blazed  and 

marked  "596;"  nail  in  root 581.49 

Ricks  post-office,  3|  miles  west  of;  about  50  feet  south  of  fork  at  black- 
smith shop  and  dwelling ;  nail  in  root  of  oak  on  north  edge  of  road 565. 679 

Ricks  post-office,  about  2f  miles  miles  west  of;  nail  in  root  of  hickory  in 

south  edge  of  road;  blazed  and  marked  "  607  " 593.018 

Ricks  post-office.  If  miles  west  of;  nail  in  root  of  large  white  oak  on  north 

edge  of  road  in  hollow;  blazed  and  marked  "584" 570.24 

Ricks  post-office,  about  f  mile  west  of;  250  yards  west  of  first  dwelling; 

nail  in  root  of  large  oak  on  north  edge  of  road ;  blazed  and  marked  "602  " .      587. 46 

OLENCOE  TO  SABT  GADSDEN. 

Glencoe  post-office,  near;  nail  in  root  of  oak  tree  on  northeast  side  of 
Gadsden  road,  near  west  end  of  schoolhouse  at  Lonesome  Bend  cross- 
road       550.74 

Gadsden,  4|  miles  south  of;  nail  in  root  of  red-oak  tree  on  east  side  of 
Gadsden  and  Glencoe  road 559. 38 

Gadsden,  about  1  mile  southeast  of  East  Gadsden ;  nail  in  root  of  small 
oak  tree  60  feet  west  of  Louisville  and  Nashville  Railroad  and  50  feet 
south  of  road  to  Hokes  Bluff  road  at  crossing ^ 587. 16 

East  Gadsden,  i  mile  southeast  of  station ;  southeast  comer  of  forks  of 
Gadsden,  JacksonviUe,  and  Hokes  Bluff  roads;  iron  post,  marked 
"566  R" 55L569 

JACKBONVILLB  TO  DDKX,  VIA  ALBXAITOBIA  AND  HEBRON. 

Oxford,  opposite  13-niile  sign  to;  nail  in  root  of  oak  tree  on  north  side  of 
road  from  Jacksonville  to  Alexandria  and  Anniston,  opposite  forks 713.40 
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Feet. 
Little  Tallasahatohee  Cieeky  100  feet  east  of  croeaing  of;  nail  in  root  of 

large  oak  soath  side  of  Jacksonville  and  Alexandria  road 604. 66 

Jacksonville,  nearly  3  miles  west  of;  nail  in  root  of  small  double  oak  on 
north  side  of  road  to  Alexandria  at  farm  road  at  top  of  hill 738. 23 

Jacksonville,  about  3  miles  west  of;  nail  in  root  of  oak  tree  on  southwest 

fork  of  Alexandria  and  Jacksonville  road  and  Talladega  road 709. 52 

Jacksonville,  about  5^  miles  west  of;  300  feet  west  of  road  to  Weavers 
station;  nail  iu  roNot  of  persimmon  tree  on  north  side  of  Jacksonville 
and  Alexandria  road 592. 81 

Jacksonville,  about  6^  miles  west  of;  nail  in  root  of  red-oak  tree  on  north 
side  of  Jacksonville  and  Alexandria  road,  opposite  fork  of  road 696. 04 

Jacksonville,  abont  6^  miles  west  of;  ^tii\  in  root  of  small  hickory  tree 
on  south  side  of  Jacksonville  and  Alexandria  road 658. 18 

Jacksonville,  aboat  7  miles  west  of;  nail  in  root  of  cedar  tree  30  feet  west 
of  Anniston  crossroad,  south  side  of  Alexandria  road 616. 86 

Alexandria;  north  side  of  road  to  Hebron, opposite  fork  of  road  to  Morris- 
ville ;  nail  in  root  of  oak  tree  at 568. 44 

Alexandria,  top  of  west  rail  Louisville  and  Nashville  Railroad  at 564. 67 

Alexandria,  abont  1^  miles  northwest  of,  and  about  300  feet  east  of  Wilker- 
son  Branch ;  nail  in  root  of  small  sugarberry  tree  on  southeast  corner 
of  fork  of  Hebron  and  Middleton  roads 531. 22 

Gadsden  road,  1  mile  northwest  fork  of;  nail  in  root  of  large  black  oak  on 
northeast  side  of  roail  to  Hebron 547. 18 

Hebron,  about  li  miles  southeast  of  and  about  0.6  mile  northwest  of  Tal- 
lasahatcbee  bridge ;  iron  post,  southwest  comer  fork  of  Hebron  and  Gra- 
ton  roads,  marked  "R  582" 568.106 

Hebron,  abont  i  mile  north  of;  nail  in  root  of  large  hickory  or  elm  on  west 
side  of  road  to  Hebron,  about  200  feet  south  of  top  of  mountain 693. 22 

Hebron  station,  abont  600  feet  south  of;  nail  in  root  of  walnut  tree  on 
east  side  of  road  from  Alexandria  to  Hebron,  100  feet  southeast  of  cross- 
ing of  East  and  West  Railroad 562.61 

Duke,  2  miles  sonth  of,  and  120  feet  north  of  mile  sign  to ;  railroad  spike 
in  telegraph  pole  on  west  side  of  dirt  road  on  east  side  of  East  and  West 
Railroad 555.12 

Duke,  about  1  mile  south  of;  75  feet  sonth  of  crossing  East  and  West  Rail- 
road, nail  in  root  of  small  black  oak  on  west  side  of  dirt  road  to  Duke. .      555. 20 

Read,  about  1  mile  south  of;  railroad  spike  in  telegraph  pole  on  west  side 
of  Louisville  and  Nashville  Railroad  at  road  crossing 572. 45 

ALBXANDRIA,  VIA  MOBKISVILLK  AMD  MBCHAMIC8VILLB,  TO  ANNI8TOH. 

Alexandria,  northwest  corner  of  Hebron  and  Morrisville  roads  at;  oppo- 
site blacksmith  shop  and  ISO  feet  west  of  post-office ;  iron  post,  marked 
»'R677" :.      563.150 

Alexandria,  1  mile  west  of;  nail  in  root  of  cedar  tree  at  southwest  angle 
of  fork  at  Morrisville  and  Anniston  roads,  and  1  mile  opposite  signs  "To 
Jacksonville,  9 miles,"  "To  Anniston, 9  miles" 560.67 

Alexandria,  4  miles  west  of;  nail  in  root  of  small  oak  tree  on  southeast  side 
of  road  from  Alexandria  to  Morrisville 604. 78 

Morrisville,  i  mile  east  of;  nail  in  root  of  red  oak  on  top  of  hill,  bearing 
sign  '* To  Annistim,  11  miles,"  at  fork  of  road 685.20 

Morrisville,  east  side  of  road,  100  feet  southwest  of  bridge  over  Cane 
Creek;  iron  post,  marked  "R  570" 555.908 

Morrisville,  1^  miles  west  of,  at  Anniston  and  Talladega  crossroads ;  nail 
in  root  of  oak  on  west  side  of  road  from  Morrisville  to  Anniston,  bearing 
sign  "To  Jacksonville,  14  miles" ; 623.51 
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Feet. 
MorrlsTnie,  about  2  miles  south  of;  front  of  SettlefiTs  house,  900  feet  north 

of  fork  of  road  to  GreeoBport;  hail  in  root  of  cedar  tree  on  west  side  of 

road  to  Anniston  from  Morrisville 560.06 

Morrisville  and  Talledaga  roads,  i  mile  southeast  of  fork  of;  nail  in  root 
of  small  oak  tree  on  north  side  of  new  road  to  Anniston 659. 00 

Haney's  house,  about  i  mile  south  of  schoolbouse  and  church  in  front  of; 
nail  in  root  of  small  white  oak  on  west  side  of  road  to  Anniston  from 
Morrisville 772.50 

Morrisville  road  to  Anniston,  at  fork  of;  300  feet  east  of  fork  of  road  to 
Bynum ;  nail  in  root  of  gum  tree  on  west  side  of  road 676. 94 

Anniston,  about  6^  miles  west  of;  nail  in  root  of  small  black  oak  on  west 
side  of  road  at  top  of  ridge 820. 40 

Anniston,  about  5^  miles  west  of;  nail  in  root  of  red  oak  at  fork  of  Annis- 
ton and  Euiaton  roads 666. 37 

Annistou,  about  5^  miles  west  of;  nail  in  root  of  small  gam  tree  on  south- 
west side  of  forks  of  road 665.71 

Anniston,  about  4^  miles  west  of;  nail  in  root  of  black-oak  tree  at  north- 
west corner  forks  of  Annis'^on  and  Euiaton  roads 661. 60 

Anniston,  about  3^  miles  west  of;  nail  in  root  of  black  oak  on  south  side 
of  road  east  of  forks  near  Southern  Railway  crossing 704. 20 

Mechanicsville,  100  feet  east  of  top  of  ridge  at;  nail  in  root  of  black-oak 
tree  on  south  side  of  road 801.00 

Anniston,  50  feet  east  of  where  trolley  switches  form  loop ;  nail  in  root  of 
hickory  tree  on  north  side  of  Twelfth  street 709. 28 

Anniston,  Union  station  at;  bronze  tablet  in  stone  base  of  soath  face  of 
southeast  column  of  porch  east  side  of  station,  marked  "A  710'' 709. 902 

ANNISTON  TO  CHOCCX)LOOCO,  VIA  OXFORD  AND  DK  ARMANVILLB. 

Anniston,  northeast  comer  of  Eighteenth  and  Noble  streets;  top  of  rock 
at  iron  drain  cover,  marked  "749 ''  on  telegraph  pole 748. 99 

Anniston,  between  Twenty-fifth  and  Twenty-sixth  streets ;  copper  bolt  in 
wall  of  J.  L.  Murphy's  yard  on  east  side  of  Noble  street,  marked  '*A  810  " .      809. 844 

Anniston,  northwest  corner  Eighteenth  and  Loyton  streets;  top  of  fire 
bolt 762.24 

Anniston,  about  1  mile  from  northeast  comer  of  Eighteenth  street  and 
Rocky  Hollow  road ;  top  of  city-limit  post  on  north  side  of  Rocky  Hollow 
road 879.68 

Anniston,  3  miles  northeast  of  station  at;  copper  bolt  in  bowlder  25  feet 
south  of  Rocky  Hollow  road  and  200  feet  west  of  where  road  crosses 
ridge,  marked  *'A1135" 1,134.626 

Anniston,  about  ^  mile  south  of  Tenth  street  at;  bolthead,  bottom  of 
strut,  at  northwest  end  of  bridge  over  Snows  Creek  on  Noble  street... .       670. 20 

Oxanna,  crossing  Fourteenth  street  at;  top  of  rail  of  trolley  line 655. 89 

Oxford  depot,  about  650  feet  north  of;  50  feet  north  of  crossing  of  Bir- 
mingham Division  Southern  Railway  and  250  feet  south  crossing  Snows 
Creek ;  railroad  spike  in  telegraph  pole  on  east  side  of  dirt  road 637. 62 

Fair  grounds,  \  mile  west  of;  60  feet  east  of  farm  road ;  nail  in  root  of  red- 
oak  tree  20  feet  north  of  Oxford,  Boiling  and  Choccolocco  road 618. 13 

Oxford,  about  f  mile  east  of;  opposite  Settlement  road  near  cabin;  top  of 
small  oak  post  on  south  side  of  road 637. 56 

Oxford,  3  miles  east  of;  nail  in  root  of  large  oak  tree  on  northeast  comer 
of  Choccolocco  and  Chulafinnee  roads 628. 95 

De  Armanville,  i  mile  west  of;  nail  in  root  of  red-oak  tree  on  south  side 
of  Oxford  and  Choccolocco  road,  near  gate  and  farm  road 653. 34 

De  Armanvillo;  nail  in  root  of  large  white  oak  at  intersection  of  Anniston 
and  Oxford  roads  at 672.54 
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Feet. 
De  Armanville,  1  mile  east  of;  about  400  feet  west  of  railroad  crossing; 

nail  in  root  of  large  white-oak  tree  on  sonth  side  of  road  to  Choccolocco.      680. 26 
Chocoolocco,  about  1  mile  f^om;  front  of  Miss  M.  Border's  hoase;  nail  in 

root  of  red-oak  tree  at  south  side  of  road  and  railroad  at  crossing 689. 16 

Choccolocco  station,  opposite  east  end  of;  iron  post  20  feet  north  of  Bir- 
mingham Division  Southern  Railway,  marked  "A  671 " 670. 896 

Choccolocco,  ^  mile  east  of;  top  of  rail  crossing  at  ^Vhite  Plains  road 677. 80 

Oxford  to  Choccolocco,  road  from ;  100  feet  east  of  Boiling  Spring  road ; 
iron  post  on  sonth  side  of  road,  marked  ''  633 '' 632.  715 

CH0GC0L0C('0  TO  JBNKINH,    VIA   WUITS  PLAINS. 

Choccolocco,  1^  miles  north  of;  nail  in  root  of  persimmon  tree  on  east  side 

of  road  to  White  Plains 691.26 

White  Plains,  about  4  miles  south  of,  near  well  and  group  of  cabins;  nail 

in  root  of  white-oak  tree  on  west  side  of  road  to  White  Plains  from 

Choccolocco 689.86 

White  Plains,  3  miles  south  of;  1,200  feet  north  of  church;  nail  in  root  of 

white  oak  on  east  side  of  road  from  Choccolocco  to  White  Plains 712. 31 

White  Plains,  road  from  Choccolocco  to;  nail  in  root  of  large  red  oak  on 

east  side  of  road  opposite  Dark  Corner  road 720. 89 

White  Plains,  about  1^  miles  southwest  of;  nail  in  root  of  large  oak  tree 

at  corner  of  White  Plains  and  Settlement  roads,  front  of  Prof.  T.  A. 

Anderson's  hoose 702.97 

White  Plains  and  Hickory  roads,  nail  in  root  of  oak  tree  at  southeast 

angle  of 725.54 

White  Plains,  i  mile  sonth  of;  nail  in  root  of  sassafras  tree  at  forks  of 

road  at  foot  of  hill 717.29 

White  Plains;  irou  post  west  side  of  Main  street  opposite  road  to  Jenkins, 

marked  ''A  722" 722.247 

UTTLE  TKHRAPIN  CRBEK  TO  KDWARD8VILLK,    VIA  SAUNDERS. 

Little  Terrapin  Creek,  i  mile  west  of;  nail  in  root  of  oak  tree  on  south 

side  of  road  to  Grantley 931. 67 

Parkers  Creek,  200  feet  south  of;  copper  bolt  in  small  out-cropping  rock 

on  west  side  of  road  to  Edwardsville 821.  776 

Parkers  Creek,  f  mile  southwest  of,  at  James  J.  Parker's  house;  nail  in 

root  of  red  oak  at  south  side  of  road  to  Edwardsville 953. 04 

Parkers  Creek,  about  2  miles  southwest  of;  chisel  mark  on  ledge  of  rock 

on  west  side  of  road  over  Saunders  Mountain  at  head  of  hollow 1, 075. 04 

Saunders  Mountain,  top  of;  nail  in  root  of  oak  tree  on  sonth  side  of  road.  1, 369. 65 
Edwardsville,  abont  11  miles  north  of;  copper  bolt  in  rock  on  west  side  of 

road  to  Edwardsville  300  feet    sonth  of  Saunders    Branch,   marked 

"A  1266" 1,265.851 

Saunders  Branch,  600  feet  south  of;  nail  in  root  of  oak  tree  on  west  side 

of  road 1,264.47 

Edwardsville,  9^  miles  north  of;  nail  in  root  of  black-oak  tree  on  east  side 

of  road 1,279.30 

Edwardsville,  8i- miles  north  of;  ^  mile  south  of  Shoal  Creek  post-office, 

nail  in  root  of  red-oak  tree  on  west  side  of  road  to  Edwardsville 1. 189.  .59 

Edwardsville,  7i  miles  north  of;  nail  in  root  of  small  white-oak  tree  at 

gato  in  front  of  log  house  near  creek  crossing 1, 201. 28 

Edwardsville,  6  miles  north  of;  nail  in  root  of  red-oak  tree  on  east  side  of 

road  near  milepost  tree 1, 301. 88 

Bdwardsville,  about  5^  miles  north  of;  nail  in  root  of  hickory  tree  on 

west  side  of  road  at  top  of  ridge  at  trail 1,  452. 36 
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Feet. 
Ed  wards  ville^  4^  miles  uorth  of;  nail  iu  root  of  oak  tree  on  east  side  of 

road 1,221.22 

Edwardsville,  3  miles  north  of;  nail  in  root  of  red  oak  on  east  side  of  road 
at  old  road  opposite  W.  M.  Grow's  house 1, 048. 47 

Edwardsville,  2|  miles  north  of;  nail  in  root  of  small  red-oak  tree  south- 
east comer  of  Shoal  Creok,  Oak  Level  and  road  to 976. 59 

Edwardsville,  li  miles  north  of;  top  of  Edwardsville  city-limit  post  cor- 
ner of  Shoal  Creek  and  Pounds  Mill  roads 992. 13 

Edwardsville,  near  southeast  corner  Cleburne  County  court-house  at; 
bronze  tablet  on  east  side,  marked  ''A  987" 986.332 

EDWABDSVILLB  TO  CHOCCOLOOCO,  VIA  HBFLIN  AND  OLD  DAVISVILLB. 

Edwardsville,  about  3  miles  west  of;  at  railroad  crossing;  nail  in  root  of 
oak  tree  on  west  side  of  Settlement  road 1, 013. 03 

Heflin,  crossing;  sign  1^  miles  east  of;  third  crossing  east  of  Heflin;  rail- 
road spike  in '. 1, 012. 29 

Heiiin,  100  feet  west  of  depot  on  east  side  of  street  at;  iron  post  40  feet 
north  of  Birmingham  Division,  Southern  Railway,  marked  **  A  975'' 975. 217 

Old  Davisville,  about  1  mile  east  of;  about  800  feet  west  of  highway 
bridge  over  railroad;  nail  iu  root  of  red  oak  on  north  side  of  road  to 
Heflin 899.19 

Old  Davisville ;  southeast  comer  Chulafinnee,  Iron  City,  and  Anniston 
roads;  iron  post,  marked  •*A  724" 724. 213 

Railroad  crossing,  100  feet  northeast  of,  and  White  Plains  road  to  Iron  City; 
nail  in  root  of  large  oak 758. 45 

HBFLIK  TO  CHULAFINNEE,   VIA  BOS8  MOUNTAIM,  CBDAB  CRBBK,   BKABONS    MILL,   AND  DYING 

CRBBK. 

Heflin,  1  mile  south  of;  nail  in  root  of  oak  tree  on  west  side  of  road  from 

Heflin  to  Ross  bridge  at  top  of  ridge 974. 82 

Bad  Branch,  0.3  mile  north  of;  about  2  miles  south  of  Heflin ;  nail  in  root 

of  black  oak  tree  on  east  side  of  road  from  Heflin  to  Ross  bridge 893. 48 

Bad  Branch;  forks  of  road 847.32 

Heflin,  3  miles  from ;  nail  in  root  of  oak  tree  at  angle  of  crossroads  bearing 

sign  ''To  Pinetucky  Gold  Mines  11  miles,  to  Chulafinnee  5  miles,"  etc..       886. 08 
Robs  Mountain,  foot  of,  on  north  side ;  nail  in  root  of  hickory  tree  on  east 

side  of  road  to  Beasons  Mill 884. 14 

Ross  Mountain,  top  of;  nail  in  root  of  oak  tree  on  east  side  of  road  to 

Beasons  MUl 1,070.13 

Cedar  Creek,  crossing  of;  nail  in  root  of  large  gum  tree  on  southeast  side 

of  crossing 826.41 

Arbacoochee,  at  fork  of  rood  opposite  3-mile  sign  to;  nail  in  root  of  oak 

tree  bearing  sign  "  To  Pinetucky  Gold  Mines  8  miles " 923. 14 

Beasons  Mill,  iron  post  at  fork  of  Chulafinnee  and  Pinetucky  Gold  Mine 

roads, marked  "A 888" 887.882 

Dying  Creek,  west  end  of  bridge  over;  about  5^  miles  southeast  of  Chula- 
finnee; nail  in  root  of  large  white-oak  tree 833.09 

Denman's  Bridge,  about  1  mile  east  of;  opposite  Morris's  house;  nail  in 

root  of  oak  tree  on  north  side  of  road  to  Chulafinnee 848. 58 

Tallapoosa,  east  side  of  Denman's  Bridge  over;  nail  in  root  of  oak  tree  on 

south  side  of  road  to  Chulafinnee 819. 31 

Chulaflnnee,  1|  miles  northeast  of;  nail  in  root  of  hickory  tree  on  south 

side  of  Oxford  road  about  150  feet  west  of  Chulafinnee  crossroad 869. 86 

Chulafinnee,  ^  mile  east  of;  nail  in  root  of  beech  tree  on  north  side  and  100 

feet  wbst  of  Chulafinnee  Creek 833.50 
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CHULAFUfKXB  TO  OXFORD.    VIA  ABLE  AND  HICKS. 

Feet. 
Chnlafinnee,  100  feet  north  oroMroads  at;  iron  poet  ft'ont  of  J.  T.  Rusk's 

store,  marked  ''A  871" 871.483 

Chulafinnee,  about  1  mile  west  of,  near  two  houses;  nail  in  root  of  small 

oak  tree  on  north  side  of  road 885. 76 

Chnlafinnee,  2|  miles  west  of;  nail  in  root  of  oak  tree  at  fork  of  road 957. 15 

Able,  about  1  mile  east  of;  nail  in  root  of  white-oak  tree  on  south  side  of 

road  to  Able  fW>m  Chulafinnee  on  east  side  of  Chnlafinnee  Creek 867. 96 

Able  post-offlce,  opposite  Nixon  road  at;  nail  in  root  of  hickory  tree  on 

north  side  of  road 975.80 

Able  and  Hicks,  between ;  nail  in  root  of  beech  tree  on  south  side  of  second 

mountain 687.78 

RICKS  TO  BULATON,   VIA  JENIFER. 

Hicks;  opposite  forks  of  road  to  Boiling  Spring;   iron  post,  marked 

*'647  A" 646.871 

Hicks,  1.32  miles  west  of;  nail  in  root  of  red-oak  tree  on  south  side  of 
road,  200  feet  west  of  branch  dowing  north 683.46 

Hicks,  1.87  miles  west  of;  nail  in  root  of  sweet-gum  tree  on  south  side  of 
road,  10  feet  west  of  branch  flowing  northwest 670. 93 

Hicks,  3.08  miles  west  of;  nail  in  root  of  persimmon  tree  on  north  side  of 
road 706.26 

Hicks,  4.52  miles  west  of;  nail  in  root  of  wild  cherry  tree  on  north  of  road 
and  west  of  road  turning  to  north 631. 51 

Hicks,  4.69  miles  west  of;  0.17  mile  north  of  Munford  road;  on  road  run- 
ning north ;  10  feet  east  of  center  of  road ;  100  feet  south  of  branch  flow- 
ing west ;  aluminum  plate  set  in  stono  and  marked  "  630  A'' 630. 747 

Hicks,  5.90  miles  west  of;  nail  in  root  of  hickory  tree  on  uorth  of  road. . .      684. 32 

Hicks,  7.89  miles  west  of;  nail  in  root  of  i)ost-oak  tree  on  south  of  road..      625.86 

Jenifer,  about  1  mile  east  of;  uail  in  root  of  persimmon  tree  on  uorth  of 
road 631.72 

Jenifer,  blast  furnace  at;  on  north  point  near  northeast  comer  of  engine 
house ;  aluminum  plate  set  in  wall ;  marked  ''577  A'' 576. 999 

Jenifer,  about  2  miles  north  of;  base  of  rail  at  crossing  of  Louisville  and 
Nashville  Railroad 597.81 

Jenifer,  3.50  miles  north  of;  roa<l  to  Eulatou ;  nail  in  root  of  pine  tree  on 
east  side  of  road,  40  feet  south  of  Junction  with  road  from  southeast....      604. 31 

Coldwater,  pumping  station  at;  on  west  wall  near  northwest  comer,  18 
inches  above  surface  of  ground ;  aluminum  plate  set  in  wall,  marked 
"597  A" 597.128 

Eulaton,  Southern  Railway  crossing  at ;  top  of  rail 650. 23 

Anniston,  4|  miles  west  of;  forks  of  Enlaton  and  Anniston  roads;  nail  in 
root  of  black-oak  stump  in  northwest  corner 661. 74 

CENTRAIi  SECTION  OF  TOPOGRAPHT. 

In  this  section,  under  the  direction  of  Mr.  John  H.  Benshawe,  geog- 
rapher in  charge,  spirit  leveling  was  continued  for  the  control  of  the 
regular  topographic  work  executed  during  the  year  in  the  various 
localities,  as  follows: 

ARKANSAS. 
WASHINGTON,   CRAWFORD,   AND  FRANKLIN  COUNTIES. 

WIN8LOW   QUADRANOLB. 

The  elevations  in  the  following  list  are  based  on  the  United  States 
Goast  and  Geodetic  Survey  bench  mark  at  Budy,  Crawford  County. 
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The  bench  mark  consists  of  a  small  square  hole  cut  in  the  pier  at  the 
south  end  of  the  iron  part  of  the  railroad  bridge  over  Clearwater 
Creek,  about  2  miles  north  of  Kudy.  The  bench  mark  is  about  the 
center  of  the  second  capstone  from  the  west  end  of  the  pier.  The  bot- 
tom of  the  square  hole  is  the  bench  mark,  and  the  elevation  is  535.08 
feet  above  mean  sea  level. 

The  leveling  was  done  by  Mr.  Robert  Coe,  levelman,  under  the  direc- 
tion of  Mr.  H.  B.  Blair,  topographer. 

WASHINGTON  COUNTY. 

Feet. 
T.  15  N.,  R.  83  W.,  S.  16,  southeast  corner  of;  i  mile  southeast  of  Summers; 

iron  post,  marked  "F.  S.  1192" 1,192.398 

T.  15  N.,  R.  32  W.,  S.  27,. top  of  hill  south  side  of  wagon  road  between 

Prairie  Grove  and  Boousboro;  iron  post,  marked  **  F.  S.  1414" 1,413.942 

T.  15  N.,  K.  31 W.,  8. 18,  Prairie  Grove;  brick  store  southwest  comer  Maok 

and  Buchanan  streets ;  alumiuum  tablet,  marked  **  F.  8.  1168" 1, 167. 925 

T.  15  N.,  R.  31  W.,  on  line  between  sections  15  and  16,  Illinois  chapel ;  iron 

post,  marked  "F.S.  1146" ! 1,146.044 

T.  15  N.,  R.  29  W.,  S. 22,  Sulphur  City;  foundation  southwest  comer  post- 
office;  aluminum  tablet,  marked  "F.  S.  1364" 1,364.625 

T.  14  N.,  R.  33  W.,  S.  21,  Dutch  Mills,  on  Main  street,  in  front  of  White, 

Reed  <&Co.'s  store;  iron  post,  marked  "F.  S.  1027" 1,027.210 

T.  14  N.,  R.  32  W.,  S.  17,  Clyde,  in  front  of  schoolhouse;  iron  post,  marked 

"F.  S.  1325" 1,324.688 

T.  14  N.,  R.  31  W.,  S.  23,  near  Longview  schoolhouse ;  iron  post,  marked 

"F.  S.  1900" 1,900.257 

T.  14  N.,  R.  29  W.,  S.  10,  f  mile  northwest  of  Amett  post-office,  near  main 

gate  of  cemetery ;  iron  post,  marked  '*  F.  S.  1401" 1, 401. 399 

T.  13  N.,  R.  32  W.,  S.  35,  southeast  confer  of;  iron  post,  marked  ''F.  S. 

1727" ' 1,727.127 

T.  13  N.,  R.  31  W.,  S.  7,  Strickler,  northwest  comer  John  Keal's  fence;  iron 

post,  marked  " F.  S.  1568" 1,568.097 

Winslow,  on  ledge  of  rock  southeast  comer  Dunlap's  drug  store;  alumi- 
num tablet,  marked  "F.  S.  1742" 1,742.022 

T.  13  N.,  R.  29  W.,  S.  1,  Low  Gap,  crossroads  in  gap  of  Boston  Mountains; 

iron  post,  marked  "F.  S.  2042" 2,042.153 

CRAWFORD   COUNTY. 

T.  12  N.,  R.  32  W.,  S.  25,  i  comer  south  side  of  Lees  Creek  post-office;  iron 

post,  marked  **F.  S.  755" 755.136 

T.  12  N.,  R.  31  W.,  S.  23,  i  comer  east  side  of;  iron  post,  marked  *'  F.  S. 

1934".... 1,733.970 

T.  12  N.,  R.  29  W.,  8.  28,  southeast  corner  of,  near  Sandpoint  post-office; 

iron  post,  marked  *' F.  8.  1606" 1,606.608 

T.  11  N.,  R.  32  W.,  8. 15,  Natural  Dam  post-office ;  iron  post,  marked  *'  F.  8. 

672" ■ , 671.786 

T.  11  N.,  R.  31  W.,  8.  2,  near  southeast  corner  of;  iron  post,  marked  ''  F.  8. 

1565" 1,565.037 

T.  11  N.,  R.  29  W.,  8.  34,  Plymouth  post-office;  iron  post,  marked  **F.  8. 

794" 793.993 

T.  10  N.,  R.  32  W.,  8.  22,  Stattler  post-office;  iron  post,  marked  "F.  8. 

903".. 902.903 

T.  10  N.,  R.  30  W.,  8. 9,  i  comer  east  side  of  Belmont  post-office ;  iron  post, 

marked  "F.  8.873" 872.961 
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IOWA-WISCONSIN. 

CLAYTON,     DELAWARE,     AND     DTIBUQUE     COUNTIES,     IOWA;     GRANT* 

COUNTY,    WISCONSIN. 

XLKADER  QUADRANGLE. 

The  elevatioiiB  in  the  following  list  depend  on  the  Mississippi  River 
Commission  bench  mark  at  Dubnqnc,  which  is  the  same  as  was  used 
ill  the  seasons  of  1896  and  1897.  The  bench  mark  is  in  the  northeast 
comer  of  the  castomhoase  and  is  a  copper  bolt  marked  <<  U.S.P.B.M.", 
the  elevation  of  which  is  434.81  feet  above  mean  sea  level  (see  Eight- 
eenth Annual  Report,  part  I,  p.  326). 

The  leveling  was  done  by  Mr.  G.  W.  Zorn,  levelman,  under  the 
direction  of  Mr.  R.  G.  McKinney,  topographer. 

IOWA. 

Feet. 
T.93N.,K.  2  W.yGattenberg,  northeast  comer  Herder  and  First  streets; 

aluminam  tablet,  marked  *'DBQ630" 630.366 

T.93K.,R.2  W.,  S.  31,  near  north  line  of,  in  school  grounds;  iron  post, 

marked  "DBQ681" 680.773 

T.  93  N.,  R.  3  W.,  S.  18,  in  southeast  i  of;  Gamavillo,  southeast  corner  of 

park;  iron  post,  marked  "DBQ  1065" 1,065.497 

T.  94  N.,  R.  3  W.,  S.  8,  in  southwest  i  of,  northwest  corner  of  schoolhouse 

yard;  iron  post,  marked  •'DBQ699'' 698.965 

T.  95  N.,  R.  3  W.,  S.  33,  in  southeast  ^  of,  southwest  corner  schoolhouse 

yard;  iron  post,  marked  <'DBQ  1103" 1,103.406 

T.  94  N.,  R.  4  \V.,  S.  15,  in  southeast  i  of;  National,  southwest  comer  of 

schoolhouse  yard ;  iron  post,  marked  **  DBQ 1110  " 1, 1 10. 161 

T.  94  N.,  R.  5  W.,  S.  15,  southwest  comer  of,  southwest  corner  schoolhouse 

yard;  iron  post,  marked  '*  DBQ  1177" 1,177.245 

T. 93  N.,  R. 5  W.,  S. 23;  Elkader,  northeast  corner  court- house  yard;  iron 

post,  marked  "DBQ  759" 758.745 

T.  92  N.,  R.  5  W.,  8.  22,  in  southwest  ^  of;  Mederville,  southwest  comer 

schoolhouse  yard ;  irou  post,  marked  •*  DBQ  767 " 766. 726 

T.  92  N.,  R.  4  W.,  S.  16,  in  southwest  i  of,  southeast  comer  schoolhouse 

yard;  iron  post,  marked  "DBQ  929" 929.367 

T.  92  N.,  R.  3  W.,  S.  9,  in  southwest  ^  of,  in  schoolhouse  grounds ;  iron  post, 

marked  "  DBQ  959  " 958.947 

T. 91  N.,  R. 5  W.,  S.  16, i  comer  south  side  of;  iron  post,  marked  "DBQ 

1240" 1,240.461 

T.90N.,  R.  5  W.,  S.  21,  southwest  comer  of;  iron  post,  marked  "DBQ 

1016" 1,015.980 

T.90N.,R.4  W.,S.20,Greeley;  iron  post,  marked  "DBQ  1142" 1,142.547 

T.  90  X.,  R.  3  W.,  S.  28,  i  comer  east  side  of,  southeast  corner  schoolhouse 

yard;  iron  post,  marked  "DBQ  1090" 1,090.041 

T. 90N., R. 2  W.,  S.  21;  Luxemburg,   in  Catholic  churchyard;  iron  post, 

marked  "DBQ  1179" 1,179.638 

T.  93  N.,  R.  4  W.,  S.  9,  center  of;  Clayton  Center,  southeast  comer  of  school 

yard;  iron  post,  marked  "DBQ  1038" 1,037.606 
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KANSAS. 

WESTERN  KANSAS,  1896. 

(j.  C.  BARBRR,  LEVELMA.N.) 

Feet. 

Garden,   Kansas;  Atchison,  Topeka  and  Santa  Fe  Railway,  top  of  rail 

in  front  of  telegraph  office .' 2, 829. 000 

Garden,  Kansas ;  court-house,  southwest  comer  of;  copper  plate,  marked 

"G.C.2832" 2,832.034 

Garden,  Kansas;   First  National  Bank,  southwest  side  main  entrance; 

copperplate,  marked  "G.C.2830'' 2,830.185 

T.  24  S.,  R.  S3  W.,  S.  15 ;  on  north  and  south  line  through  center  of;  48  feet 

south  of  Atchison,  Topeka  and  Santa  Fe  Railway,  between  Garden 

and  Sherlock,  Kansas ;  iron  post,  marked  "  G.  C.  2853  " 2, 853. 022 

T.  24  S.,  R.  33  W.,  S.  7 ;  450  feet  north  and  70  feet  west  of  east  i  corner  of; 

south  side  of  Atchison,  Topeka  and  Santa  Fe  Railway  track ;  iron  post, 

marked  "G.C.2870" 2,869.964 

T. 24  S.,  R.  34  W.,  S.  3;  1,100  feet  south  and  slightly  west  of  east  i' corner 

of;  south  side  of  Atchison,  Topeka  and  Santa  Fe  Railway  track;  iron 

post,  marked  "G.C.  2892" 2,892.095 

T.  24  S.,  R.  34  W.,  S.  6;  1,417  feet  south  of  east  i  corner  of;  south  side  of 

Atchison,  Topeka  and  Santa  Fe  Railway  track;  4ron  post,  marked  '^G. 

C.2908" 2,908.059 

T.  24  S.,  R.  35  W. ;  6  feet  west  of  line  between  sections  10  and  11;  2,200 

feet  west  of  Deerfield  station ;  south  side  of  Atchison,  Topeka  and  Sauta 

Fe  Railway  track;  iron  post,  marked  "G.  C.2940" 2, 940. 104 

T.24  S.,  R.  35  W. ;  6  feet  west  of  line  between  sections  17  and  18;  south 

side  of  Atchison,  Topeka  and  Santa  Fe  Railway  track ;  iron  post,  marked 

"G.C.2969" 2,968.966 

T.  24  S..  R.  36  W.;  60  feet  east  of  line  between  sections  26  and  27;  south 

side  of  Atchison,  Topeka  and  Santa  Fe  Railway  track ;  iron  post,  marked 

"G.C.2991" 2,990.914 

T.  25  S.,  R.  36  W.,  S.5;  1,050  feet  south  of  northwest  comer;  iron  post, 

marked  "G.C.  3013" 3,012.963 

T.25  S.,  R.37  W.,  S.  10;  600  feet  north  of  southeast  comer  of;  north  of 

Atchison,  Topeka  and  Santa  Fe  Railway  track;  iron  post,  marked  ^'G. 

C.3040" , 3,039.891 

T.25  S.,  R.37  W. ;  line  between  sections  7  and  8;  north  side  Atchison, 

Topeka  and  Santa  Fe  Railway  track ;  iton  post,  marked  '<G.  C.  3063"  ..  3, 063. 102 
T.  25  S.,  R.  38  W.,  S.  3 ;  650  feet  west  of  east  side  of;  south  side  of  Atchison, 

Topeka  and  Santa  Fe  Railway  track ;  iron  post,  marked  ''G.  C.  3112". . .  3, 112. 044 
T.  24  S  ,  R.  38  W.,  S.  30 ;  150  feet  east  of  west  side  of;  north  side  of  Atchison, 

Topeka  and  Santa  Fe  Railway  tracks;  iron  post,  marked  ''G.  C.  3123"..  3, 122. 988 
T.  24  S.,  R.  39  W. ;  12  feet  west  of  line  between  sections  22  and  21 ;  south 

side  of  Atchison,  Topeka  and  Santa  Fe  Railway  track ;  iron  post,  marked 

*'G.C.3152" 3,152.234 

KEARNEY,  HAMILTON,  STANTON,   AND   GRANT   COUNTIES. 
HARTLAND  AND  SYRACUSE  QUADRANGLES. 

The  elevations  in  the  following  list  are  based  on  the  bronze  tablet  in 
the  southwest  corner  of  the  court-house  at  Garden,  marked  ^^2832,"  the 
adjusted  elevation  of  which  is  2,832.034  feet  above  mean  sea  level. 
The  initial  height  from  which  this  bench  mark  is  established  is  the  top 
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of  rail  on  main  track  Atchison,  Toi)eka  and  Santa  Fe  Railway,  in  front 
of  telegraph  office  at  Gartlen,  using  the  railroad  company's  elevation, 
2,829. 

The  leveling  in  this  district  was  done  by  Mr.  M.  C.  McFarlane,  level- 
man,  under  the  direction  of  Mr.  John  H.  Benshawe,  geographer. 

WESTERN  KANSAS,  1897. 

(M.  c.  m'farlank,  lrvelman.) 

T.  23  S.,  R.  42  W. ;  12  feet  east  of  fence  between  sections  31  and  36;  47  feet 
south  of  Atchison,  Topeka  and  Santa  Fe  Railway  tracks;  iron  post, 
marked  «'G.C.  3278" 3,277.882 

T.  23  S.,  R.  42  W.,  S.  27 ;  1,848  feet  aoath  from  northwest  corner  of;  48  feet 
south  of  Atchison,  Topeka  and  Santa  Fe  Railway  track ;  iron  post, 
marked  "G.C.  3303" 3,302.939 

T.23S..R.42  W.,S.19;  12  feet  east  from  west  side  of;  48  feet  south  of 
Atchison,  Topeka  and  Santa  Fe  Railway  tracks;  1|  miles  east  of  Cool- 
idge  station;  iron  post,  marked  "G.  C.  3337" 3,337.015 

T.23  8.,  R.43  W.,  S.22;  423  feet  south  from  northwest  comer  of ;  48  feet 
south  of  Atchison,  Topeka  and  Santa  Fe  Railway  track;  iron  post, 
marked '»G.  C.  3363" 3,362.684 

T.24S.,R.36W.,S.3;  southeast  of ;  iron  post,  marked '<G.C.  3125" 3,125.493 

T.24S.,R.37W.,S.21;  northeast  corner  of;  iron  post,  marked  <'G.  C. 
3244" 3,243.950 

T.  24  8.,  R.  38  W.,  S.  13 ;  southeast  corner  of;  iron  post,  marked  "G.  C. 
3267" 3,267.141 

T.  24  8.,  R.  39  W. ;  12  feet  west  of  line  between  seotions  21  and  22;  49  feet 
south  of  Atchison,  Topeka  and  Santa  Fe  Railway  tracks ;  3  miles  west 
of  Kendall,  Kansas;  20  feet  west  of  private  road  crossing;  iron  post, 
marked  "G.C.3152" 3,152.234 

T.  24  S.,  R.  39  W.,  S.  19;  15  feet  east  and  10  feet  south  of  northwest  corner  ^ 
oi;  46  feet  south  of  Atchison,  Topeka  and  Santa  Fe  Railway  tracks; 
ironpost,  marked  "G.C.  3175" 3,175.261 

T.  24  S.,  R.  40  W. ;  40  feet  north  and  15  feet  south  [ f  ]  of  i  comer  between 
sections  15  and  16;  46.5  feet  south  of  Atchison,  Topeka  and  Santa  Fe 
Railway  tracks;  iron  post,  marked  *'G.  C.  3198" 3,198.401 

T.  24  S.,  R.  40  W.,  S.  7;  1,765  feet  south  and  30  feet  east  from  northwest 
corner  of;  47.5  feet  south  of  Atchison,  Topeka  and  Santa  Fe  Railway 
tracks;  iron  post,  marked  "G.  C.  3230" 3,230.315 

T.  24  S.,  R.  41  W. ;  10  feet  east  of  fence  between  sections  3  and  4;  47  feet 
south  of  Atchison,  Topeka  and  Santa  Fe  Railway  track;  iron  post, 
marked  "G.C.  3254" 3,254.316 

Hartland,  Kansas,  half  mile  east  of;  iron  post,  marked  ''G.  C.  3040" 3, 039. 891 

T.  24  S.,  R,  37  W.,  S.  34;  near  ^  corner  west  side  of;  triangulation  sta- 
tion; iron  post,  marked  "G.C.  3249" 3,248.939 

T.  25  S.,  R.  36  W.,  S.  2;  40  feet  southeast  from  uorthwest  comer  of;  iron 
post,  marked  *'G.C.  2990" 2,989.798 

T.  25  S.,  R.  37  W. ;  near  south  side  of;  west  side  of  Hartland-Ulysses  wagon 
road;  iron  post,  marked  •'G.C.3039" 3,038.718 

T.  25  S.,  R.  38  W.,  S.  6;  70  feet  southeast  from  northwest  comer  of;  iron 
post,  marked  "G.C.  3147" 3,146.576 

T.  25  S.,  R.  40  W. ;  southwest  corner  of;  iron  post,  marked  ''G.  C.  3489"  ..  3, 488. 934 

T.  25  S.,  R.  41  W. ;  30  feet  west  of  Johnson  wagon  road ;  iron  post,  marked 

'G.d3392" 3,392.481 
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FMt. 

Triangulation  station  .west  side  Johnson  roacl,  about  8  miles  south  of  Syra- 

cnse;  iron  post,  marked  *'G.C.3508" 3,507.506 

T.  26  S.,  R.34  W.,  S.31;  620  feet  east  of  southwest  corner  of;  iron  poet, 

marked  "G.C.  3010" 8,009.998 

T.  26  S.,  R.  34  W.,  S.  34;  southwest  corner  of;  iron  post,  marked  ''G.  C. 

2990" 2.990.128 

T.  26  S.,  R.  35  W.,  S.  31;  southwest  corner  of;  iron  post,  marked  "G.  C. 

3098" 3,097.876 

T.  26  S.,  R.  35  W.,  S.  34;  southwest  corner  of;  iron  post,  marked  ^'G.  O. 

3026" 3,026.328 

T.  26  S.,  R.  36  W.,  S.  31;  southwest  corner  of;  iron  post,  marked  '^G.  C. 

3080" 3,079.725 

T.  26  S.,  R.  36  W.,  S.  33;  southwest  corner  of;  iron  post,  marked  "G.C. 

3084" 3,083.716 

T.  26  S.,  R.  37  W.,  S.  33;  southeast  comer  of;  iron  post,  marked  '*G.  C. 

3069" 3,068.838 

T.  26  S.,  R.  37  W.,  8. 16;  south  side  of;  120  feet  west  of  Hartland-Ulysses 

wagon  road,  iron  post,  marked '*G.  C.  3048" 3,048.417 

T.  26  S.,  R.  38  W.,  S.  33;  southeast  comer  of;  iron  post,  marked  "G.  C. 

3177" 3,177.267 

T.  26  S.,  R.  38  W.,  S.  36;  southeast  corner  of;  iron  post,  marked  "G.  C. 

3089" 3,089.083 

T.  26  S.,  R.  41  W.,  S.  23;  30  feet  west  and  30  feet  south  of  northeast  cor- 
ner of;  on  wagon  road  from  Syracuse  to  Johnson ;  iron  post,  marked 

"G.  C.  3362" 3,362.130 

T.  26  S.,  R.  41  W.,  S.  36;  southwest  corner  of  (ground) ;  east  side  of  Syra- 
cuse-Johnson wagon  road ;  iron  post,  marked  "G.  C.  3265" 3, 265. 164 

T.27S.,R.34W.,S.31;  ftouthwestcoraerof;  iron  post,  marked  "G.C.  3054".  3,054.285 
T.  278.,  R.  34  W.,  8. 34;  southwest  corner  of ;  iron  post,  marked  "G.  C.  3074".  3, 073. 887 
T.  278.,  R.  35  W.,  8. 31 ;  southwest  corner  of;  iron  post,  marked  "  G.  C.  3119".  3, 118. 557 
T.27S.,R.35W.,S.34;  southwest  corner  of;  iron  post,  marked  "G.C.  3076".  3,076.041 
T.  278.,  R.  36W.,  S.  31;  southwest  comer  of;  iron  post,  marked  "G.  C.  3016".  3, 016. 146 
T.  278.,  R.  36  W.,  S.  34 ;  southwest  corner  of;  iron  post,  marked  "G.  C.  3094  ".  3, 093. 825 
T.  27  8.,  R.  37  W.,  8. 33 ;  southeast  corner  of;  iron  post,  marked  "  G.  C.  3060  " .  3, 060. 400 
T.  27  8.,  R.  37  W.,  8. 16;  southeast  corner  of;  iron  post,  marked  "G.  C.  3055".  3, 054. 867 
T.  27  8.,  R.  38  W.,  S.  36 ;  southeast  corner  of;  iron  post,  marked  "G.  C.  3078".  3, 078. 245 
T.  27  S.,  R.  38  W.,  8. 33 ;  southeast  corner  of;  iron  post,  marked  "  G.  C.  3092".  3, 091. 805 
T.  27  S.,  R.  41 W.,  8. 13 ;  southwest  comer  of;  east  side  Syracuse- Johnson 

wagon  road;  iron  post,  marked  "G.  C.3284" 3,283.775 

T.  27  8.,  R.  41 W.,  8. 36 ;  southwest  corner  of;  east  side  Syracuse-Johnson 

wagon  road;  iron  post, marked  "G.C.3304" 3,304.343 

T.  28  8.,  R.  34  W.,  S.  31 ;  southwest  corner  of ;  iron  post,  marked  "G.  C.  3007".  3, 006. 790 
T.  28  S.,  R.  34  W.,  8. 34 ;  southwest  corner  of;  iron  post,  marked  "  G.  C.  2999" .  2, 999. 367 
T.  288.,  R.  35W.,  8. 31 ;  southwest  corner  of;  iron  post,  marked  "G.  C.  3048".  3, 047. 640 
T.  28  8.,  R.  35  W.,  8. 34 ;  southwest  corner  of ;  iron  post,  marked  "G.  C.  3020".  3, 020. 412 
T.  28  8.,  R.  36  W.,  8. 31 ;  south  west  comer  of;  iron  post,  marked  "G.  C.  3059".  3, 059. 232 
T.  28  8.,  R.  36  W.,  S.  34 ;  southwest  comer  of ;  iron  post,  marked  "G.  C.  3048".  3, 047. 667 
T.  28  S.,  R.  37 W.,  8. 29 ;  southeast  corner  of;  iron  post,  marked  '*  G.  C.  3050".  3, 049. 598 
T.28S.,R.37W.,S.9;  southeast  corner  of ;  ironpost,  marked '*G.C.  3053".  3,053.185 
T.  28  S.,  R.  38 W.,  8. 33 ;  southeast  corner  of;  iron  post,  marked  "  G.  C.  3106 ".  3, 106. 486 
T.288.,R.38W.,  S.36;  southeast  corner  of ;  iron  post,  marked  "G.  C.  3019".  3,049.049 
T.28S.,R.39W.,  8.33;  southeast  corner  of ;  iron  post,  marked  "G.C.  3187".  3,186.517 
T.28S.,  R.09W.,  S.36;  southeast  comer  of ;  iron  post,  marked  *'G.C.  3117".  3,117.370 
T.  28  8.,  R.  40  W.,  8. 33 ;  southeast  corner  of;  iron  post,  marked  "  G.  C.  3276  " .  3, 275. 937 
T.  28  8.,  R.  40  W.,  8. 36 ;  southeast  comer  of;  iron  post,  marked  **  G.  C.  3222  ".  3, 222. 096 
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Feet. 
T.28S.,  R.41  W.yS.  13;  sonthwest  comer  of;  east  side  Syraonae-JohnBon 

wagouroad;  iron  poet,  marked  "6. C. 3341'' 3,841.298 

T.  28  8.,  R.  41 W.,  S.  36 ;  eoatheaet  comer  of;  iron  post,  marked  ''  G.  C.  8329 '' .  3, 328. 581 

WESTERN  KANSAS,  1898. 

(v.  C.  FRKNCH,  LBVELMAN;   UNDER  DIRECTION  OF  NAT.  TYLKR,  JR., 

TOPOGRAPHER.) 

T.  24  8.,  R.  42  W.,  S.  1,  east  side  of;  at  fence  comer  50  feet  south  of  Arkan- 
sas River;  iron  post,  marked  *'G.S.3267" 3,266.986 

T.  24  S.,  R.  42  W.,  S.  36,  southeast  corner  of;  iron  post,  marked  ' '  G.  C.  3435  " .  8, 435. 419 
T.  25  S.,  R.  42  W.,  8. 16,  southeast  comer  of;  iron  post,  marked  * '  G.  C.  3522 '' .  3, 522. 101 
T.  25  S.,  R.  42  W.y  S.  4,  northeast  corner  of;  iron  post,  marked  ''  G.  C.  3489''.  3, 489. 429 
T.  25  S.,  R.  41 W.,  8. 33,  southeast  corner  of;  iron  post,  marked  "  G.  C.  3430''.  3, 430. 353 
T.  25  8.,  R.  39  W.,  S.  3,  southeast  corner  of;  iron  post,  marked  "  G.  C.  3381  *\  8, 381. 016 
T.  25  8.,  R. 39  W.,  S.  4,  northeast  comer  of;  iron  post,  marked  "  G.  C.  3176".  3, 175. 511 
T.  25  S.,  R.  38  W.y  8. 31,  southwest  comer  of ;  iron  post,  marked  '<G.  C.  3254''.  3, 254. 289 
T.  25  S.,  R.  35  W.,  8. 6,  northwest  corner  of;  iron  post,  marked  <'G.  C.  2975  ".  2, 975. 357 
T.  25  8.,  R.  35  W.,  &  3,  northwest  comer  of;  iron  post,  marked  <'  G.  C.  2984  " .  2, 984. 394 
T.  25  8.,  R.  34  W.,  8. 6,  northwest  corner  of;  iron  post,  marked  "G.C.  2967".  2, 966. 901 
T.  26  S.,  R.  42  W.,  8. 2,  northeast  corner  of;  iron  post,  marked  "G.C.  3430".  8, 430. 353 
T.  26  S.,  R.  42  W.y  8. 5,  northeast  corner  of;  iron  post,  marked  " G.C.  3434  " .  3, 433. 710 
T.  26  S.,  R.  40  W.,  8. 3,  northeast  corner  of;  iron  post,  marked  ''G.C.  3437".  3, 436. 912 
T.  26  8  ,R.  40  W.,  8. 6,  northeast  comer  of;  iron  post,  marked  "G.C.  8470".  8,470.286 
T.  26  8.,  R.  39  W.,  8.  14,  i  comer  east  side  of;  iron  post, marked  "G.C. 

3322" 3,32L580 

T.  26  8.,  R.  39  \V.,  8. 6,  northwest  comer  of;  iron  post,  marked  ''G.C.  8409".  3, 408. 531 
T.  27  8.,  R.  39  W.,  8. 36,  southeast  corner  of;  iron  post,  marked  "G.C.  3126".  3, 126. 269 
T.  27  8.,  R.  39  W.,  8. 33,  southeast  comer  of;  iron  post,  marked  "G.C.  3164".  3, 164. 082 
T.  27  8.,  R.  40  W.,  8. 36,  southeast  comer  of;  iron  post,  marked  "G.C.  8193".  3, 192. 658 
T.  27  8.,  R.  low.,  8. 33,  southeast  comerof;  iron  post,  marked  "G.C.  3264".  3,264.377 
T.  27  8.,  R.  41  W.,  8. 33.  southeast  corner  of;  iron  post,  marked  "G.C.  3351 ".  8, 351. 435 
T.  27  8.,  R.  42  W.,  8. 36,  southeast  comer  of;  iron  post,  marked  "G.C.  3396".  3, 396. 448 
T.  27  8.,  R.  42  W.,  8. 33,  southeast  comer  of;  iron  post,  marked  "G.C.  3477".  3, 476. 965 
T.  28  8.,  R.  42  W.,  8. 33,  southeast  corner  of;  iron  post,  marked  "  G.C.  3446".  3, 446. 844 
T.  28  8.,  R.  42  W.,  8. 36,  southeast  corner  of;  iron  post,  marked  "G.C. 3408".  3,407.600 
T.  28  8.,  R.  41  W.,  8.  33,  i  comer  east  side  of;  iron  post, marked  "G.C. 

3375" 3,375.345 

T.  29  8.,  R.  35  W.,  8. 13,  southeast  corner  of;  iron  post,  marked  "G.C.  3020".  3, 020. 262 
T.  29  8.,  R.  35  W.,  8. 16,  southeast  comer  of;  iron  post,  marked  "G.C.  3010".  3, 010. 008 
T.  29  8.,  R.  36  W.,  8. 13,  southeast  comer  of;  iron  post,  marked  "G.C.  3023".  3, 022. 951 
T.  29  8.,  R.  36  W.,  8. 16,  southeast  comer  of;  iron  post,  marked  "G.C.  3016".  3, 015. 693 
T.  298.,  R.  37  W.,  S.  13,  southeast. corner  of;  iron  post,  marked  "G.C.  2978".  2, 977. 752 
T.  29  8.,  R.  37  W.,  8. 18,  southwest  corner  of;  iron  post,  marked  "G.C.  3098".  8, 098. 008 
T.  29  8.,  R.  38  W.,  8. 18,  southwest  comer  of;  irou  post,  marked  "G.C.  3189" .  3, 138. 822 
T.  24  8.,  R.  41  W.,  8. 2,  near  center  of;  iron  post,  marked  "  G.C.  3247 " 3, 246. 611 

MICHIGAN. 

DICKINSON   COUNTY. 
IRON  MOUNTAIN  DISTRICT  (SPECIAL). 

The  elevations  in  the  following  list  are  based  on  the  top  of  rail 
Chicago,  Milwaukee  and  St.  Paal  Bailway,  in  front  of  station  at  Iron 
Mountain.    The  elevation  as  accepted  is  1,135  feet  above  mean  sea  level. 
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The  leveling  was  done  by  Mr.  Jesse  L.  Holman,  under  the  direction 
of  Mr.  E.  G.  Bebb,  assistant  topographer. 

Feet. 
T.  40  N.,  R.  30  W.,  S.  31,  in  northwest  i  of;  in  northwest  comer  of  court- 

housey  10  feet  north  of  west  entrance ;  aluminum  bolt,  marked  "IM 1155".  1, 155. 33 
T.  40  N.,  R.  31  W.,  S.  1,  in  southwest  ^  of;  in  large  trap  rock  300  feet  north 

of  east  end  of  bridge  over  Menominee  River;  aluminum  tablet,  marked 

"IM1108" 1,108.07 

T.  39  N.,  R.  30  W.,  S.  3,  in  northeast  i  of;  Quinnesec,  in  southwest  comer 

of  large  brick  building  owned  by  Capt.  John  Buell ;  aluminum  tablet,  • 

marked  "IM  1040" 1,039.77 

T.  39  N.,  R.  29  W.,  S.  8,  in  northeast  i  of;  -Norway,  northeast  corner  of 

foundation  of  schoolhouse ;  aluminum  tablet,  marked  "  IM  946  " 945. 61 

T.  39  N.,  R.  28  W.,  S.  22,  in  northeast  i  of;  Waucedah,  northwest  comer  of 

foundation  of  schoolhouse ;  aluminum  tablet,  marked  *  ^  IM  904  " 904. 44 

MISSOURI-ILLINOIS. 

lilNCOLN,  ST.  GHARLBS,  FRANKLIN,  AND  ST.  LOUIS  COUNTIES,  MISSOURI; 

CALHOUN   COUNTY,  ILLINOIS. 

o'fallon  quadrangle. 

The  elevations  in  the  following  list  are  based  on  the  Missouri  Biver 
Commission  bench  mark  at  St.  Charles,  Missouri.  The  bench  mark  is 
on  the  north  side  of  Lawrence  street,  25  feet  west  of  the  center  of 
Missouri,  Kansas  and  Texas  Railway  track,  in  the  southeast  corner 
of  David  Lane's  lot,  1  foot  west  from  fence,  being  the  top  of  copper 
bolt  in  bench-mark  stone.  The  elevation  is  448.263  feet  above  mean 
sea  level. 

The  leveling  in  the  part  of  the  quadrangle  south  of  the  Missouri 
River  was  done  in  the  season  of  1897  by  Mr.  Jesse  L.  Holman,  and 
that  in  the  part  north  of  the  river  in  the  season  of  1898  by  Mr.  Charles 
La  Bue,  the  work  of  both  seasons  being  under  the  direction  of  Mr. 
Paul  Holman,  topographer. 

MISSOURI,  1897. 

Feet. 
T.  45  N.,  R.  4  E.,  S.  36,  in  southeast  i  of ;  Manchester,  near  Henry  avenue 

and  Rock  road ;  iron  post,  marked  '*  St.  L.  512" 512. 292 

T.  44  N.,  R.  4  E.,  8.  5,  in  southwest  i  of;  north  of  State  road,  500  feet 

northeast  of  Mr.  Shot  well's  log  house ;  iron  post,  marked  "  St.  L.  739  " . .      739. 238 
T.  44  N.,  R.  3  E.,  S.  17.,  in  southeast  i  of;  Hollow  post-office,  on  south  side 

State  road;  iron  post,  marked*"St.  L.  670" 670.098 

T.  44  N.,  R.  2  £.,  S.  25,  in  northwest  i  of;  near  junction  Manchester  Rock 

road  and  road  to  Pacific ;  iron  post,  marked  ' '  St.  L.  799  " 799. 528 

T.  45  N.,  R.  3  E.,  |  mile  south  of  Bonhomme  Station,  on  the  Kansas  City, 

St.  Louis  and  Colorado  Railroad,  near  southwest  corner  H.  Hilken- 

kamp's  store;  iron  po8t,marked  **St.L.670" 670.866 

G rover  post-office,  -f  mark  out  on  southwest  corner  of  stone  step ....      781. 47 

Bellefontaine  post-office,  -|-  mark  cut  on  stone  step  at  southeast  corner  of.      63S.  79 
Lake  post-office,  -{-  mark  cut  on  southwest  comer  of  wall 629. 60 

MISSOURI,    1898. 

T.  49  N.,  R.  1  E.,  S.  24,  in  northeast  i  of;  Chantilly,  northwest  comer  ^ 

schoolhouse  grounds ;  iron  post,  marked  "  St.  L.  634" 633. 782 
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Ifeet. 
Troy;  alaminmu  tablet  in   fouDdation  of  county  conrt-hoase,  marked 

"572" 571.973 

Moscow  MiUs,  wagon  road  bridge  oyer  Cnyvre  River^  north  end  of  abut- 
ment; aluminum  tablet,  marked  *< St. L.  461" 461.200 

Flint  Hill,  stone  doorsill  of  stone  building  owned  by  Bernard  Beller;  alu- 
minum bolt,  marked  ^*St.L.  551" 550.984 

T.  49  N.,  R.  3  £.,  S.  29,  in  northeast  i  of,  in  yard  of  Smedley  district  school- 
house;  iron  post,  marked '* St.  L.   574" 574.346 

T.  44  N.,  R.  2  £. ;  Vals,  foundation  of  Catholic  school  building;  aluminum 
tablet,  marked  " St.  L.  518" 517.716 

T.  44  N.,  R.  2  E. ;  Gilmore,  opposite  east  end  of  Wabash  Railroad  station ; 
iron  post,  marked  "St. L. 562" 56L683 

T.  47  N.,  R.  3  £. ;  St.  Peters,  parapet  wall  of  west  abutment  of  Wabash 
Railroad  bridge ;  aluminum  tablet,  marked  "  St.  L.  445  " 445. 342 

T.  46  N.,  R.  3  £. ;  Cottleville,  foundation  of  public  school  building ;  alu- 
minum tablet,  marked  "St.L.  516" 516.549 

T.  46  N.,  R.  2  £. ;  Mechanicsville,  in  yard  of  Howell  Institute  building; 
iron  post,  marked  "St.  L.  719" 719.680 

T.  45  N.,  R.  2  £.,  Missouri,  Kansas  and  Texas  Railway  bridge  over  Little 
Femme  Osage  Creek,  north  end  of  east  abutment ;  aluminum  bolt,  marked 
"8t.L.  462" 462.060 

T.  44  N.,  R.  1  £.,  S.  11,  in  southeast  I  of;  Augusta,  ledge  of  white  lime- 
stone rock  350  feet  northwest  of  German  Evangelical  church ;  aluminum 
bolt,  marked  "St.L.  613" 613.171 

T.  44  N.,  R.  1  £.,  Dutzow,  south  wall  of  Wengleford's  hardware  store; 
aluminum  tablet,  marked  "St.L.  497" 497.023 

T.  45  N.,  R.  1  £.,  S.  20,  in  southwest  i  of;  German  Evangelical  church  at 
Femme  Osage,  in  foundation  of;  aluminum  tablet,  marked  "St.  L. 
659" 659.223 

T.  44  N.,  R.  1  W,,  S.  24,  in  northeast  i  of;  on  land  of  Charles  Birbonne, 
north  side  of  road  from  Femme  Osage  to  Mechanicsville;  iron  post, 
marked  "St.L.  778" 778.304 

T.  45  N.,  R.  1  £.,  S.5,  in  southwest  i  of;  Coppeln,  stone  doorsill  of  brick 
store  building ;  aluminum  bolt,  marked  "  St.  L.  829" 828. 697 

T.  48  N.,  R.  1  W.,  S.  25,  in  northeast  ^  of;  on  land  of  Elizabeth  Condor,  west 
side  of  north  and  south  wagon  road;  iron  post,  marked  "  St.  L.  532". ..      532. 281 

T.  46  N.,  R.  1 W.,  S.  1,  in  southeast  i  of;  3  miles  south  of  Foristell,  on  north 
side  of  Boonslick  road ;  iron  post,  marked  ' '  St.  L.  745  " 744. 706 

T.  47  N.,  R.,  1  W.,  S.  24,  in  southeast  i  of;  north  wall  of  stone  box-culvert 
under  Wabash  Railroad  i  mile  west  of  Foristell ;  aluminum  bolt,  marked 

'  "St.L.  695" 695.186 

T.  46  N.,  R.  2  £.,  S.  2,  Catholic  church  at  Dardenne,  -|-  mark  cut  on  west 
end  of  upper  stone  step 617. 94 

NEBRASKA. 
ABTHTJB,  M'PHEBSON,   KEITH,  AND  LINCOLN   COUNTIES. 

PAXTON   QUADRANGLE. 

The  elevations  in  the  following  list  depend  on  the  bench  mark  estab- 
lished in  the  season  of  1896  at  Sidney,  consisting  of  a  copper  bolt  set 
in  the  astronomic  monument  in  the  parade  grounds  of  old  Fort  Sidney, 
marked  "  U.8.G.S.  4086  ft.  B.M."  (See  Eighteenth  Annual  Eeport, 
p.  338.) 
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The  leveling  was  doue  by  Mr.  C.  E.  Hewitt,  levelmail,  under  the 
direction  of  Mr.  M.  Hackett,  topographer. 

Peet. 
T.  12  N.,  R.  26  W.,  S.  5,  southeast  corner  of;  iron  post,  marked  "SIDNEY 

3297" 3,296.980 

T.  12  N.,  R.  26  W.,  S.  12,  southeast  corner  of;  iron  post,  marked  "SIDNEY 

3244" 3,244.348 

T.  12  N.,  R.  35  W.,  S.  12,  southeast  comer  of;  iron  post,  marked  "SIDNEY 

3203" 3,202.947 

T.  12  N.,  R.  34  W.,  S.  12,  southeast  corner  of;  iron  post,  marked  "SIDNEY 

3183" 3,183.178 

T.  12  N.,  R.  33  W.,  S.  11,  southeast  comer  of;  iron  post,  marked  "  SIDNEY 

3158" 3,158.217 

T.  13  N.,  R.  35  W.,  S.  30,  southeast  corner  of;  iron  post,  marked  "'  SIDNEY 

3020" .' 3,020.358 

T.  13  N.,  R.  34  W.,  S.  30,  southeast  corner  of;  iron  post,  marked  "  SIDNEY 

3166" 3,166.122 

T.  13  N.,  R.  33  W.,  S.  30,  southeast  corner  of;  iron  post,  marked  "SIDNEY 

3138" 3,138.387 

T.  13  N.,  R.  32  W.,  S.  18,  southeast  comer  of;  iron  post,  marked  "  SIDNEY 

3116" 3,116.446 

T.  13  N.,  R.  34  W.,  S.  7,  southeast  comer  of;  iron  post,  marked  "SIDNEY 

3114" 3,113.978 

T.  13  N.,  R.  33  W.,  S.  6,  southeast  comer  of;  iron  post,  marked  "SIDNEY 

3016"! 3,015.914 

T.  14  N.,  R.  36  W.,  S.  6,  near  ^  comer  south  side  of;   iron  post,  marked 

"SIDNEY  3090" 3,089.620 

T.  14  N. ,  R.  35  W,,  S.  5,  near  center  of;  iron  post,  marked  '  *  SIDNEY  3322  " .  3, 322. 228 
T.  14  N.,  R.  36  W.,  S.  24,  near  center  of,  south  side  North  Platte  River; 

iron  post,  marked  "SIDNEY  3082" 3,081.521 

T.  14  N.,  R.  35  W.,  S.  30,  i  comer  east  side  of;  iron  post,  marked  "SID- 
NEY 3067"  3,p67.224 

T.  14  N.,  R.  34  W.,  S.  6,  northeast  comer  of;  iron  post,  marked  "SIDNEY 

3138" 3,138.266 

T.  14  N.,  R.  34  W.,  S.  30,  northwest  corner  of;  iron  post,  marked  "  SIDNEY 

3021" 3,020.537 

T.  14  N.,  R.  33  W.,  S.  17,  southeast  corner  of;  iron  post,  marked  "SIDNEY 

2989" : 2,989.402 

T.  14  N.,  R.  33  W.,  S.  18,  southeast  oomer  of;  iron  post,  marked  ''SIDNEY 

2913" 2,912.698 

T.  15  N.,  R.  36  W.,  S.  6,  near  i  comer  east  side  of;  iron  post,  marked 

"SIDNEY  3421" 3,420.600 

T.  15  N.,  R.  36  W.,  S.  30,  in  northeast  i  of;  iron  post,  marked  "  SIDNEY 

3284" 3,283.600 

T.  15  N.,  R.  35  W.,  S.  6,  near  center  of;  iron  post,  marked  "  SIDNEY  3332  "  3, 331. 566 
T.  15  N.,  R.  35  W.,  S.  30,  southeast  comer  of;  iron  post,  marked  "  SIDNEY 

3248" 3,247.703 

T.  15  N.,  R.  34  W.,  S.  6,  in  southeast  i  of;  iron  post,  marked  "  SIDNEY 

3320" : 3,320.304 

T.  15  N.,  R.  34  W.,  S.  19,  in  northeast  i  of;  iron  post,  marked  "SIDNEY 

3291" 3,291.146 

T.  15  N.,  R.  83  W.,  S.  6,  in  northeast  i  of;  iron  post,  marked  "SIDNEY 

3130" 3,129.963 

T.  15  N.,  R.  33  W.,  S.  17,  in  southwest  i  of;  iron  post,  marked  "SIDNEY 

31^" 3,128.816 

T.  15  N.,  R.  33  \y.,  S.  32,  near  i  comer  south  side  of;  iron  post,  marked 

"SIDNEY  2992" 2,991.929 
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Feet. 
T.  15  N.y  R.  32  W.,  S.  6,  near  Bontheast  comer  of;  iron  poat^  marked  "SID- 
NEY 3162" 3,161.565 

T.  15  N.,  R.  32  W.y  S.  31,  near  i  comer  south  side  of;  iron  post,  marked 

"SIDNEY  2915" 2,915.289 

T.  16  N.y  R.  36  W.,  S.  21,  near  ^  comer  west  side  of;  iron  post,  marked 

"SIDNEY  3464" 3,464.186 

T.  16  N.y  R.  36  W.,  S.  2,  near  southwest  comer  of;  iron  post,  marked  "SID- 

NEY3464" 3,453.716 

T.  16  N.,  R.  35  W.,  S.  18,  near  i  comer  west  side  of;  iron  post,  marl^ed 

"SIDNEY  3381" , 3,380.548 

T.  16  N.,  R.  34  W.,  S.  7,  near  southeast  corner  of;  iron  post,  marked  "SID- 

NEY3314" 3,313.719 

T.  16  N.,  R.  33  W.,  S.  18,  in  northwest  i  of;  iron  post,  marked  "SIDNEY 

3148" 3,148.062 

T.  16  N.,  R.  32  W.,  S.  7,  near  i  comer  east  side  of;   iron  post,  marked 

"SIDNEY  3182" 3,182.342 

T.  17  N.,  R.  36  W.,  S.  3,  in  northwest  i  of;  iron  post,  marked  "SJDNEY 

3474" 3,474.042 

T.  17  N.,  R.  36  W.,  S.  23,  near  southwest  comer  of;   iron  post,  marked 

"SIDNEY  3450." 3,449.628 

T.  17  N.,  R.  35  W.,  S.  4,  in  southwest  i  of;  iron  post,  marked  "  SIDNEY 

3411." 3,410.538 

T.  17  N.,  R.  35  W.,  8. 32,  near  center  of;  iron  post,  marked  "  SIDNEY  3450." .  3, 449. 760 
T.  17  N.,  R.  34  W.,  S.  20,  in  northeast  i  of;  iron  post,  marked  "  SIDNEY 

3319." 3,318.592 

T.  17  N.,  R.  34  W.,  S.  33,  in  southwest  i  of;  iron  post,  marked  "SIDNEY 

3371." ; 3,371.066 

T.  17  N.,  R.  34  W.,  8.  12,  in  northeast  i  of;  iron  post,  marked  "SIDNEY 

3285." 3,285.013 

T.  17  N.,  R.  33  W.,  S.  4,  near  ^  comer  north  side  of;  iron  post,  marked 

"SIDNEY  3262." 1 3,262.336 

T.  17  N.,  R.  33  W.,  S.  1,  near  center  of;  iron  post,  marked  "SIDNEY 3236.".  3, 236. 430 
T.  17  N.,  R.  33  W.,  S.  45,  near  northeast  corner  of;  iron  post,  marked 

"SIDNEY  3118." 3,117.967 

T.  17  N.,  R.  32  W.,  S.  17,  near  northeast  comer  of;  iron  post,  marked 

"SIDNEY  3264." 3,263.853 

T.  18  N.,  R.  35  W.,  S.  33,  near  center  of;  iron  post,  marked  "SIDNEY 

3421." 3,421.241 

T.  18  N.,  R.  34  W.,  S.  30,  in  southwest  i  of;  iron  post,  marked  "SIDNEY 

3353." 3,352.535 

OHIO-KENTUCKY. 
CINCINNATI  AND  VICINITY. 

The  elevations  in  the  following  list  are  based  ou  the  permanent  bench 
mark  established  by  the  United  States  Coast  and  Geodetic  Survey,  con- 
sisting of  a  copper  projection  fixed  in  the  west  side  of  the  court-house 
building,  on  the  north  side  of  the  south  door,  about  2  feet  above  pave- 
ment, the  elevation  of  which  was  accepted  as  546.973  feet. 

All  bench  marks  set  in  this  district  were  marked  <<GIN,"  in  addition 
to  figures  of  elevation. 

The  leveling  was  done  by  Mr.  Balph  W.  Stewart,  levelman,  under  the 
general  direction  of  Mr.  Charles  £.  Cooke,  topographer. 
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OHIO. 

Cinoinnati ;  Heinz's  flats,  in  front  of;  chisel  mark  on  curbstone 754. 3x 

Madisonville ;  Baltimore  and  Ohio  Soathwestern  Railroad  crossing  Cen- 
tral avenue,  east  end  of  south  abutment  of  plate  girder  bridge,  first  step 
from  bottom ;  aluminum  tablet,  marked  "  CIN  588  " 587. 845 

Norwood;  John  Niehans's  grocery  store,  in  front  of;  chisel  mark  on  curb- 
stone         635 

Winton  Place,  railroad  bridge,  about  400  feet  southeast  of  station,  west 
end  of  north  abutment ;  aluminum  tablet,  marked  ''  CIN  498'' 498. 472 

Cheviot;  intersection  Walnut  street  and  Harrison  pike;  aluminum  tablet, 
marked *'CIN  915" 914.600 

Cleves;  Township  Hall,  fonndation  of  northwest  corner  of;  bronze  tablet, 
marked  "CIN  499" 498.700 

Miami  town ;  large  steel  bridge  across  Miami  River,  top  of  south  end  of 
eastabutment;  bronze  tablet,  marked  "CIN  522" 521.875 

Bamesbarg;  on  Blue  Rock  pike,  1^  miles  north  of;  south  corner  founda- 
tion of  German  Evangelical  church ;  aluminum  tablet,  marked  "  CIN  863''      863. 109 

Mount  Airy;  Andy  Schindler's  saloon;  chisel  mark  on  large  stone  in  front 
of 929 

Miami ville;  6.  H.  Eveland's  store;  chisel  mark  on  west  end  of  lower 
stone  step 589 

Miamiville;  Pennsylvania  Railroad  bridge  across  Little  Miami  River;  east 
end  of  north  abutment ;  aluminum  tablet,  marked  '*  CIN  570" 569. 622 

Mount  Carmel ;  schoolhouse,  coping  southeast  comer  foundation ;  alumi- 
num tablet,  marked  "  CIN  882" 881.811 

Ninemile  Creek,  steel  bridge  |  mile  south  of  J  auction  of  three  forks,  west 
end  of  northwest  abutment ;  aluminum  tablet,  marked  "  CIN  589  " 588. 627 

California;  city  waterworks  pumping  station,  east  end  of  culvert  nearest 
river  running  under  driveway;  aluminum  tablet,  marked  "CIN  487  "..      487. 129 

Little  Miami  River,  1^  miles  northwest  of  California;  chisel  mark  on  north 
comer  of  east  abutment  steel  bridge '. 491 

California;  Spencer  Township  Hall;  chisel  mark  on  northeast  corner  of 
lower  step 492 

'     KBMTUCKY. 

Fort  Thomas;  east  side  foundation  of  tower;  aluminum  tablet,  marked 
"CIN  852" 852.013 

Florence,  southwest  comer  intersection  Burlington  and  Lexington  pikes, 
southeast  corner  coping  of  foundation  red  brick  building;  aluminum 
tablet,  marked  " CIN  936" 935.627 

Burlington;  foundation  of  court-house  near  northwest  comer ;  aluminum 
tablet,  marked  "  CIN  848" 1 847.822 

Hebron ;  A.  Clove's  store ;  chisel  mark  on  stone  at  southeast  corner  of 877 

Constance;  post-office  building;  chisel  mark  on  highest  point  of  stone  in 
front  of 497 

Br&mley ;  northeast  corner  Pleasant  Ran  and  Pike  streets;  chisel  mark  on 
low  stone 489 

OKLAHOMA. 

The  elevations  in  the  following  list  are  based  on  a  permanent  bench 
mark  of  the  United  States  Geological  Survey  at  Oklahoma  City,  Okla- 
homa. The  bench  mark  is  located  at  the  intersection  of  the  Atchison, 
Topeka  and  Santa  Fe  Bailway  with  the  Choctaw,  Oklahoma  and  Oolf 
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Bailroad,  60  feet  east  of  the  Atchison,  Topeka  and  Santa  Fe  Railway 
tracks  and  35  feet  north  of  the  Choctaw,  Oklahoma  and  Gulf  Eailroad 
tracks.  Iron  post,  marked  <'OKLA  1197,''  the  elevation  of  which  is 
1,196.867.  Permanent  bench  mark  of  the  United  States  Geological 
Survey  established  in  the  season  of  1897. 

The  leveling  was  done  by  Mr.  Robert  Coe,  under  the  direction  of 
Mr.  J.  H.  Eenshawe,  geographer  in  charge. 

Feet. 

Lexington;  schoolbouse  incloenre,  Houth west  corner  of;  iron  post,  marked 

"OKLA  1083'* 1,083.024 

T.  6  N.,  R.  1 W.,  8. 3,  sontheast  corner  of;  iron  post,  marked  "  OKLA 1111 "  .  1, 110. 920 
T.  6  N.,  R.  1  W.y  S.  1,  Boutheast  corner  of,  Indian  meridiaD ;  stone  at  section 

comer 1,050 

T.  6  N.,  R.  1  E.,  8. 5,  sonthesBt  comer  of;  iron  post,  marked  "  OKLA  1126"  .  1, 126. 239 
T.  6  N.,  R.  1  E.,  8. 2,  sontheast  comer  of;  iron  post,  marked  '*  OKLA  1034  "  .  1, 034. 488 
T.  7  N.,  R.  2  E.,  8. 30,  son  theast  corner  of;  iron  post,  marked '  *  OKLA  1099  "  .  1, 098. 692 
T.  7  N.,  R.  1  £.,  8.26,  near  southeast  comer  of;  iron  post,  marked  ''OKLA 

1035" 1,035.265 

T.  7  N.,  R.  2  E.,  8. 7,  near  sontheast  comer  of;  iron  post,  marked  ''  OKLA 

1097" 1,096.669 

T.  7  N.,  R.  1  E.,  8. 11,  near  sontheast  corner  of;  iron  poet,  marked  ''  OKLA 

1126" 1,125.622 

T.  8  N.,  R.  2  E.,  S.  30,  southeast  corner  of;  iron  post,  marked  "  OKLA  1093  " .  1, 093. 500 
T.  8  N.,  R.  1  E.,  8. 26,  southeast  comer  of ;  iron  post,  marked  "OKLA  1050  ".  1, 050. 388 
T.  8  N.,  R.  2  E.,  8.  7,  southeast  comer  of,  near  Pleasant  Valley  schoolbouse ; 

iron  post,  marked  "OKLA  992" 99L630 

T.  8  N.,  R.  1  E.,  8. 11,  near  southeast  comer  of;  iron  post,  marked  '*  OKLA 

1022" J 1,022.481 

T. 9  N.,  R.  2  E.,  8.  19,  sontheast  comer  of;  iron  post,  marked  "OKLA 

1090" 1,089.687 

T.  9  N.,  R.  1  E.,  8.  23,  southeast  comer  of;   iron  post,  marked  "OKLA 

1123" 1,123.155 

T.  9  N.,  R.  1  E.,  8.  11,  southeast  corner  of;  iron  post,  marked  ''OKLA 

1113" 1.113.241 

T.  9  N.,  R.  2  E.,  8.  7,  southeast  comer  of;  iron  post,  marked  "OKLA 

1076" 1,076.058 

T.  10  N.,  R.  2  E.,  8.  30,  southeast  corner  of;  iron  post,  marked  "  OKLA 

1190" 1,189.502 

T.  10  N.,  R.  1  E.,  S.  26,  southeast  corner  of ;  iron  post,  marked  "OKLA 

1096" 1,096.099 

T.  10  N.,  R.  2  E.,  8.  7,  southeast  corner  of;  iron  post,  marked  "OKLA 

1132" 1,13L798 

T.  10N.,R.  1  £., 8. 11, southeast  comer  of;  sandstone  ledge  in  old  road; 

aluminum  tablet,  marked  "OKLA  1168" 1,167.893 

T.  11  N.,  R.  1  E.,  8.  26,  southeast  comer  of;  iron  post,  marked  "  OKLA 

1116" 1,115.793 

T.  11  N.,  R.  2  E.,  8.  30,  southeast  comer  of;  iron  post,  marked  "OKLA 

1132" 1,131.843 

T.  11  N.,  R.  1  E.,  8.  11,  southeast  comer  of;  iron  post,  marked  "OKLA 

1173" 1,172.928 

T.  11  N.,  R.  2  E.,  8.  7,  sontheast  comer  of;  iron  post,  marked  "  OKLA 

1147" 1,146.636 

T.  12  N.,  R.  1  E.,  8.  26,  southeast  comer  of;  iron  post,  marked  "OKLA 

1085" : 1,085.016 

20  GEOL,  PT  1 27 
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Ftoet. 
T.  12  K.,  R.  1  £.,  S.  11,  soatheast  comer  of;  iron  post,  marked  '*  OKLA 

1094" 1,094.493 

T.  13  N.,  R.  1  E.,  S.  26,  near  Bontheast  comer  of;  iron  post,  marked  "  OKLA 
1030" 1,029.522 

T.  13N.,  R.  1  E.,  S.  10,  rock  near  soatheast  comer  of;  alominam  tablet, 
marked  "OKLA  1024" 1,023.808 

T.  14  N.,  R.  1  £.,  S.  27,  southeast  corner  of;  iron  post,  marked  "  OKLA 
900" 899.588 

T.  14  N.,  R.  1  E.,  S.  9,  southeast  comer  of;  iron  post,  marked  ''OKLA 
956" 956.003 

T.  15  N.,  R.  1  £.,  S.  28,  soatheast  corner  of;  iron  post,  marked  '*  OKLA 
914" 914.340 

T.  15  N.,  R.  1   E.,  S.  3,  near  soatheast  comer  of;   iron  post,  marked 

"OKLA  1011" .' 1,010.776 

T.  16  N.,  R.  IE.,  ^.  27,  bowlder  near  southeast  comer  of;  aluminum  tab- 
let, marked  "  OKLA  945  " A 944.516 

T.  16  N.,  R.  1  E.,  S.  3,  southeast  comer  of;  iron  post,  marked  "  OKLA 
1074" 1,074.363 

T.  17  N.,  R.  1  £.,  S.  22,  near  southeast  comer  of;  iron  post,   marked 

"OKLA  937" 936.858 

T.  16  N.,  R.  1  W.,  S.  1,  rock  about  600  feet  west  of  southeast  comer  of; 
aluminum  tablet,marked  "OKLA  1093" 1,093.434 

T.  16  N.,  R.  1  W.,  S.  5,  rock  near  i  corner,  south  side  of;  alumnium  tab- 
let, marked  "  OKLA  1198 " 1,198.039 

Guthrie,  Oklahoma ;  Guthrie  National  Bank,  rook  at  foot  of  iron  column 
infrontof;  aluminum  tablet,  marked  "OKLA982" 982.243 

Guthrie,  Oklahoma;  "  Star  Bazaar,"  rock  at  side  of  west  entrance;  alum- 
inum tablet,  marked  "OKLA  984" 983.601 

SOUTH  DAKOTA-NBBRASKA-IOWA. 

OLAY    AND    UNION    COUNTIES,  SOUTH    DAKOTA;    DIXON   COUNTY, 

NEBRASKA;  PLYMOUTH  COUNTY,  IOWA. 

ELK  POI27T  QUADRANGLE. 

The  elevations  in  the  following  list  are  based  on  the  Mississippi 
Kiver  Commission  bench  mark  at  Yankton,  South  Dakota,  the  same 
datum  having  bee^  used  in  the  seasons  of  1896-97.  The  bench  mark 
consists  of  a  stone  in  the  bottom  of  a  hollow  post  in  the  court-house 
yard,  the  elevation  of  which  is  1,197.291  feet  above  mean  sea  leveL 

The  leveling  was  done  by  Mr.  D.  C.  Wray,  levelman,  under  the 
direction  of  Mr.  W.  H.  Griffin,  topographer. 

SOUTH  DAKOTA. 

Fe6t. 
T.  94  N.,  R.  48  W.,  S.  6,  near  northwest  comer  of;  iron  post,  marked    ^ 

"YNKTN1368" .1,357.670 

T.  93  N.,  R.  48  W.,  S.  6,  near  northwest  comer  of;  iron  post,  marked 

"YNKTN1314" 1,314.090 

T.  90  N.,  R.  48  W.,  S.  6,  northwest  comer  of;  iron  post,  marked  " YNKTN 

nil" 1,111.023 

T.  94  N.,  R.  49  W.,  S.  6,  northwest  eomer  of;  iron  post,  marked  "TNKTN 

1383" 1,382.506 
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Foot 
T.  93  N.y  R.  49  W.,  S.  6;  northwest  comer  of;  iron  poet,  marked  '*  TNKTN 

1347" 1,347.223 

T.  92  N.,  R.  49  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  "  YNKTN 

1293" ' 1,293.188 

T.  91  N.,  R.  49  W.,  8.  6,  northwest  corner  of;  iron  post,  marked  ''YNKTN 

1121" 1,121.421 

T.  90  N.,  R.  49  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  ''YNKTN 

1128" 1,128.201 

T.  94  N.,  R.  50  W.,  S.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1394" 1,393.585 

T.  93  N.,  R.  50  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1274" 1,274.346 

T.  92  N.,  R.  50  W.,  8.  6,  northwest  comer  of;  Iron  post,  marked  "YNKTN 

1235" 1,235.263 

T.  91  N.,  R.  50  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1137" 1,136.717 

T.  94  N.,  R.  51  W.,  8.  6,  northwest  corner  of;  iron  post,  marked  "  YNKTN 

1228" 1,227.939 

T.  93  N.,  R.  50  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1147" 1,147.301 

T.92  N.,R.51  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1183" 1,182.880 

T.  30  N.,  R.  6  £.,  8.  36,  i  mile  west  from  southeast  comer  of;  iron  post, 

marked  "YNKTN  1348" 1,347.930 

T.  29  N.,  R.  6  £.,  8. 6,  northwest  comer  of;  iron  post  in  sohoolhonse  yard, 

marked  "YNKTN  1211" .* 1,211.489 

T.31N.,  R.  5E.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1166" '. 1,166.350 

T.  31  N.,  R.  5  £.,  8.  36,  southeast  comer  of;  iron  post,  marked  "  YNKTN 

1296" 1,296.456 

T.30N.,R.5E.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1466" 1,466.426 

T.29N.,  R.  5  E.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1465" 1,466.232 

IOWA. 

T.  92  N.,  R.  48  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1140" 1,140.069 

T.  91  N.,  R.  48  W.,  8.  6,  northwest  comer  of;  iron  post,  marked  "YNKTN 

1314" 1,314.346 

ft 

WISCONSIN. 
SAUK  COUNTY. 

J>ENZER  QUADRANGLE. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  set 
in  the  northeast  comer  of  the  court-house  at  Baraboo,  marked  '<  B  890," 
the  elevation  of  which  is  889.681  feet.  The  elevation  of  this  bench 
mark  was  determined  from  the  top  of  rail  in  front  of  the  passenger 
station  of  the  Chicago  and  Northwestern  Eailway  in  Baraboo,  which 
was  given  as  860.5  feet  above  mean  sea  level. 
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The  leveling  was  done  by  Mr,  D.  C.  Wray,  levelman,  under  the 
direction  of  Mr.  W.  H.  Griffin,  topographer. 

Fe«t. 

T.  11 N.,  R.  6  E.,  S.  27,  northwest  coruor  of;  iron  post,  marked  "  B  1200  "...  1, 199. 673 

T,  10  N.,  R.  6  E.,  S.  9,  i  corner  south  side  of;  iron  post,  marked  * '  B  846  " . . .  845. 547 
T.  9  N.,  R.  6  E.,  S.  16,  in  northwest  i  of,  200  feet  south  of  Lodi  Mills;  iron 

post,  marked  "B  734" 734.190 

T.  11  N.,  R.  5  E.,  S.  2,  near  center  of,  100  feet  north  of  niilroad  track  at 

North  Freedom;  iron  post,  marked  '^BSSG" 885.841 

T.  10  N.,  R.  5  E.,  S.  15,  near  center  of,  crossroads  at  Denzer;  iron  post, 

marked  "B803" 803.176 

T.  10  N.,  R.  5  E.,  S.  19,  near  i  corner  north  side  of,  Leland ;  iron  post,  marked 

"B787" 787.126 

T.  9  N.,  R.  5  E.,  S.  8,  Blackhawk ;  iron  post,  marked  "  B  772" 772. 096 

T.  11  N.,  R.  4  E.,  S.  14,  in  southeast  ^  of,  near  stone  church ;  iron  post, 

marked  "  B  1261 " 1,261.428 

T.  9  N.,  R.  4  E.,  S.  11,  i  corner  north  side  of;  iron  post,  marked  "  B  815  "  . . .  815. 095 

KOCKY   MOinSTTAIN   SECTION   OF  TOPOGRAPHY. 

In  this  section, under  the  direction  of  Mr.  E.  M.  Douglas,  geographer 
in  charge,  spirit  leveling  was  continued  for  the  control  Of  the  regular 
topographic  work  executed  during  the  year  in  the  various  localities,  as 
follows : 

SOUTHWESTERN  COLORADO. 
SAN  JUAN,  DOLORES,  AND   LA  PLATA  COUNTIES. 

ENGINEER  MOUNTAIN  AND  NEEDLE  MOUNTAIN  t^UADRANGUBS,  AND  RICO  SPECIAL  MAP. 

The  elevations  given  below  are  based  on  a  bronze  tablet,  set  in  the 
foundation  of  the  Smelter  City  State  Bank  Building,  Durango,  marked 
"6517." 

The  elevation  of  this  datum,  as  derived  from  the  corrected  Denver 
and  ilio  Grande  Railroad  levels,  is  accepted  as  6,517.003  feet  above 
mean  sea  level. 

The  leveling  was  done  under  the  direction  of  Mr.  W.  M.  Beaman, 
topographer,  by  Mr.  Thomas  Winsor,  levelman. 

The  bench  marks  dependent  on  this  datum  are  stamped  with  the  let- 
ters *'DUR"  in  addition  to  the  figures  of  elevation. 

HBBMOSA  PARK  TO  RICO,   VIA   ROCK  WOOD  AND  RICO   "UPPKR**  ROAD. 

Feet. 
Hermosa  Park,  1  mile  north  of;  in  base  of  north  side  of  24-inch  spruce 

tree  south  side  of  road  on  north  bank  of  Hermosa  Creek;  mark,  a 

spike 8,897.33 

Hermosa  Park,  If  miles  north  of;  top  of  white  sandstone  rock,  40  feet 

south  of  24-inch  spruce  tree  at  mouth  of  west  fork  of  Hermosa  Creek ; 

bronze  tablet,  marked  "DUR8986" 8,985.861 

Hermosa  Park,  4  miles  northwest  of;  in  basd  of  northeast  side  of  12-inch 

spruce  tree  on  southeast  side  of  road ;  mark,  a  copper  nail 10, 020. 02 

Hermosa  Park,  5i  miles  northeast  of;  15  feet  southwest  of  road,  at  summit 

of  divide  between  Hermosa  Creek  and  Dolores  River;  iron  post,  marked 

"DUE  10413" 10,412.721 
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Fe«t. 
Hermosa  Park,  6  milefi  northwest  of;  in  base  of  north  side  of  12>inch  spruce 

tree  on  west  side  of  road,  400  feet  south  of  log  bridge  over  ravine;  mark, 

a  copper  nail 10,077.78 

Rico,  61  miles  southeast  of;  top  of  red  sandstone,  outcrop  on  north  side  of 

road,  300  feet  west  of  where  road  crosses  to  north  branch  of  Scotch 

Creek;  bronze  tablet,  marked  "DUR  9247" 9,247.087 

Rico,  5^  miles  sontheast  of;  in  root  on  west  side  of  12-inch  quaking  aspen 

tree  on  east  side  of  road  at  bend ;  mark,  a  copper  nail 9, 077. 04 

Rico,  4^  miles  sontheant  of;  small  granite  bowlder,  7  feet  south  of  road, 

150  feet  east  of  log  bridge  over  Scotch  Creek ;  mark,  a  chiseled  cross. . .  8,  802. 91 
Rico,  3  miles  south  of;  in  top  of  conglomerate  bowlder,  on  north  side  of 

road,  150  feet  east  of  forks  of  road  to  Durango;  aluminum  tablet, 

marked,  "DUR  8538" 8,538.157 

Rico,  3  miles  south  of;  bed  of  Dolores  River  under  road  bridge 8, 520. 0 

Rico,  2^  miles  south  of;  in  root,  east  side  of  24-inch  spruce  stump  on  west 

side  uf  road,  50  feet  south  of  band  stand  and  south  end  of  race  course; 

mark,  a  spike 8, 573. 05 

Rico,  1^  miles  south  of;  floor  of  bridge  over  Dolores  River 8. 599. 0 

Rico,  1  mile  south  of;  granite  bowlder  at  forks  of  road,  150  feot  south  of 

south  side  of  cemetery ;  mark,  a  chiseled  cross 8, 715. 94 

Rico,  Glasgow,  and  Mantz  avenues ;  ground  at  band  stand 8, 800. 0 

Rico,  in  top  of  west  end  of  balustrade,  at  south  side  of  main  entrance  to 

court-house;  aluminum  tablet,  marked  "DUR 8824" 8,824.167 

Rico,  50  feet  south  of  Rio  Grande  Southern  Railroad  station,  and  near 

northeast  corner  of  small  park;  iron  post,  marked  ''DUR  8714" 8,  713. 977 

Rico,  floor  of  bridge  over  Dolores  River,  sontheast  of  railroad  station 8, 711.0 

RICO  TO  AUMMIT  OF  EXPRCTATION  MOUNTAIN. 

Rico,  1  mile  west  of;  in  base  of  north  side  of  quaking  aspen  tree  on  east 
side  of  road ;  mark,  a  wire  nail 9, 295. 81 

Rico,  2  miles  west  of;  in  root  on  north  side  of  16-inch  spruce  tree  on 
south  side  of  trail ;  mark,  a  copper  nail 10, 551. 07  ' 

Rico,  3  miles  west  of;  in  root  on  north  side  of  8-inch  spruce  tree  on  ridge 
northeast  of  Expectation  Mountain ;  mark,  a  copper  nail 11,  517. 38 

Expectation  Mountain,  summit  of;  in  top  of  15  by  15  inch  embedded 
granite  bowlder  20  feet  northeast  of  tri angulation  station;  bronze  tab- 
let, marked  "DUR  12065" 12,065.375 

RIO  QRANDB  80DTHRRN  RAILROAD,   FROM  RICO  TO  ROAD  CR088INO  3  MILES  SOUTH. 

Milepost  67,  in  front  of  first  telegraph  pole  south  of;  mark,  a  railroad 

spike 8,655.58 

Trestle  No.  68  A,  top  of  rail 8,626.0 

Trestle  No.  68  B,  top  of  rail .  8,605.0 

Milepost  68,  in  front  of  first  telegraph  pole  north  of;  mark,  a  railroad 
spike 8,583.99 

ROCK  WOOD  AND  SILVRRTON  WAGON  ROAD,  FROM  SUMMIT  OF  COAL  BANK  HILL  TO  MOLES  LAKE. 

Coal  Bank  Hill,  1^  miles  northeast  of;  in  root  on  east  side  of  12-inch 
spruce  tree  at  southwest  end  of  bridge  over  small  creek ;  mark,  a  cop- 
per nail 10,181.0 

Coal  Bank  Hill,  2  miles  northeast  of;  on  outcrop  on  west  side  of  road 
at  summit  of  steep  ascent ;  mark,  a  chiseled  cross 9, 959. 23 

Coal  Bank  Hill,  2|  miles  northeast  of;  in  top  of  embedded  limestone 
bowlder  on  north  side  of  road,  40  feet  northeast  of  bridge  over  small 
creek,  at  point  where  road  makes  a  horseshoe  bend;  a  bronze  tablet, 
marked '*DUR  9642" 9,642.383 
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Coal  Bank  Hill,  3i  mllee  northeast  of;  bridge  over  Lime  Creek 9, 704. 0 

Moles  Lake,  3^  miles  sonthwest  of;  on  a  large  bowlder  on  northwest  side 

of  road  on  bank  of  small  stream ;  mark,  a  chiseled  cross 10, 194. 29 

Moles  Lake,  2^  miles  southwest  of;  in  top  of  limestone  bowlder  8  feet  in 

diameter,   on   west  side  of  road,  1,000  feet  sonth  of  summit  of  hill; 

aluminum  tablet,  marked  *'DUR  10790" 10,789.953 

Moles  Lake,  1^  miles  southwest  of;  in  root  on  south  side  of  12-inch  spruce 

tree  on  southeast  side  of  road,  about  500  feet  north  of  small  lake ;  mark, 

a  spike 10,916.0 

Moles  Lake,  f  mile  southwest  of;  in  root  west  side  of  dead  16-inch  spruce 

tree  on  east  side  of  road;  mark,  a  copper  nail 10,652.24 

Moles  Lake,  100  feet  north  of  log  house;  in  top  of  embedded  granite 

bowlder  on  southeast  side  of  Silvertou  and  Cascade  toll  road ;  a  bronze 

tablet,  marked  "DUR  10506 '^ 10,506.489 

Moles  Lake,  surface  of .* 10, 488. 0 

Moles  Lake,  f  mile  northeast  of;  on  top  of  granite  bowlder  on  northwest 

side  of;  nearby  12-inch  spruce  stump  opposite  Moles  Mine;  mark,  a 

chiseled  cross 10, 449. 53 

DENVBB    AND    BIO    GRANDE    RAILAOAD    (SILVESTON    BRANCH),    FROM   4    MILES    80X7TH    OF 

BILVBBTON  TO  7  MILES  NOBTH  OF  BOCKWOOD. 

Milepost ''  D  492 ; "  in  back  of  telegraph  pole ;  mark,  a  spike 9, 103. 0 

Milepost  "D  491,''  10  feet  west  of;  on  top  of  granite  bowlder  5  feet  east 

of  track ;  mark,  a  chiseled  cross 9, 015. 76 

Trestle  No.  490  A,  top  of  rail 8,970.0 

Elk  Park,  1  mile  north  of;  in  top  of  flat  bowlder  350  feet  north  of  milepost 

''D  490,"  20  feet  east  of  track  at  curve;    aluminum  tablet,  marked 

"DUR8924" 8,923.655 

Elk  Park,  sign  board  at ;  top  of  rail  in  front  of 8, 868. 0 

Milepost  "D  489,"  railroad  spike  in  front  of 8, 867.87 

Trestle  No.  488  C,  top  of  rail 8,856.0 

Bridge  No.  488  B,  top  of  rail ^...  8,838.0 

Trestle  No.  488  A,  top  of  rail 8,820.0 

Milepost  "D  488,'' railroad  spike  in  front  of 8,795.55 

Trestle  No.  487  A,  top  of  rail 8,783.0 

Elk  Park,  2  miles  south  of;  in  granite  outcrop  26  feet  west  of  track, 

opposite  milepost  "D  487;"  aluminum  tablet,  marked  *'DUR  8750" 8, 750.249 

Milepost*' D  487,"  railroad  spike  in  front  of 8,657.33 

Trestle  No.  485  A,  top  of  rail 8,580.0 

Milepost '' D  485,"  railroad  spike  in  front  of 8, 545. 81 

Needleton,  3  miles  north  of;  in  top  of  granite  ledge  19  feet  west  of  and  4^ 

feet  below  track,  200  feet  south  of  milepost  '*D  484;"  aluminum  tablet, 

marked ''DUR  8430" 8,429.708 

Trestle  No.  483  A,  top  of  rail 8,335.0 

Milepost  *'D  483,"  railroad  spike  in  front  of 8,332.97 

Trestle  No.  482  A,  top  of  rail 8,250.0 

Milepost  ''D  482,"  50  feet  northwest  of;  on  granite  ledge  7  feet  east  of 

track ;  mark,  a  chiseled  cross 8, 223. 33 

Needleton,  ^  mile  north  of;  in  outcrop  6  feet  west  of  track;   aluminum 

tablet, marked  "DUR 8142" 8,141.983 

Needleton,  in  front  of  platform ;  top  of  rail 8, 127. 0 

Milepost  "D  480,"  400  feet  east  of,  on  top  of  large  granite  bowlder,  5  feet 

south  of  track ;  mark,  a  chiseled  cross 8, 052. 15 

Milepost  "  D  479,"  railroad  spike  in  front  of 7,931.15 
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Feet. 
NeedletoUy  3  miles  Bonih  of;  in  top  of  granite  ledge,  9  feet  weet  of  track, 

opposite  milepoet  '<  D  478 ;"  alnminum  tablet,  marked  <<  DUB  7846 '\ . . .  7, 846. 254 

Milepoet  "  D  477,"  railroad  spike  in  front  of 7,757.22 

Bridge,  No.  476  A,  top  of  rail 7,707.0 

Milepost  **  D  476,''  in  front  of  second  telegraph  pole  south  of;  mark,  a  rail- 
road spike 7,655.11 

SOUTHERN  TEXAS. 

The  leveling  for  the  Bastrop  and  Llano  quadrangles,  liaviug  been 
completed,  is  here  given  in  fall.  (See  the  Appendix  to  the  eighteenth 
and  nineteenth  annual  reports  for  other  elevations  in  these  localities.) 

BASTBOP,  LES,  TBAVIS,   WILLIAMSON,    SUBNET,    LLANO,   OILLESPIE, 

KENDALL,  AND  BLANCO  COUNTIES. 

All  of  the  following  elevations  depend  on  the  San  Antonio  datum 
established  in  1896,  being  a  bronze  tablet  marked  '^  661.1 "  at  the  north 
side  of  steps  at  east  entrance  to  city  hall,  the  assumed  elevation  of 
which  is  661.112  feet. 

The  leveling  was  done  by  Mr.  J.  A.  Hinman  and  Mr.  Thomas  Winsor, 
under  the  general  direction  of  Mr.  E.  M.  Douglas,  geographer. 

A  main  control  line  was  run  from  Austin,  via  Burnet  and  Llano,  to 
Oomfort  (Kendall  County),  connecting  at  that  point  with  the  work  of 
1896-97. 

For  other  elevations  in  this  locality  see  the  eighteenth  and  nineteenth 
annual  reports  of  this  Survey. 

All  bench  marks  are  stamped  ^'  S.  A. "  in  addition  to  the  elevation  in 
feet. 

BASTROP  QUADRANGLE. 
BA8TBOP  TO  KLOIN,  ALONG  MI880UBIf  KAKBAS  AND  TEXAS  BAIL  WAT. 

Feet. 

Milepost  953,  spike  in  front  of 378.93 

Bastrop,  1.66  miles  north  of;   top  of  coping  northeast  end  of  East  Rook 

Pier,  Piney  Creek;  copper  bolt,  marked^' S.  A.  365'' 365.488 

Piney  Creek,  bed  of 324.0 

Trestle  No.  2036,  top  of  tie 393.5 

Milepost  951^  spike  in  front  of 417.05 

Trestle  No.  2035,  top  of  tie 436.2 

Trestle  No.  2034,  top  of  tie 445.3 

Milepost  950,  spike  in  front  of 434.95 

Trestle  No.  2033,  top  of  tie 439.9 

Bastrop,  4^  miles  north  of;   3  feet  oatside  of  southeast  comer  of  right-of- 
way  fence  at  the  crossing  of  the  Bastrop  and  Elgin  public  road;   iron 

post,  marked  "S.  A.  460" 460.656 

Trestle  No.  2032,  top  of  tie 457.6 

Trestle  No.  2031,  top  of  tie 461.0 

Trestle  No.  2030,  top  of  tie 478.0 

Treetlo  No.  2029;  top  of  tie 483.0 

Milepost  948,  spike  in  fourth  telegraph  pole  south  of 488. 87 

Trestle  No.  2028,  top  of  tie 488.6 

Trestle  No.  2027,  top  of  tie 488.6 
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Trestle  No.  2026,  top  of  tie 503.6 

MilepoBt947,  spike  in  f rout  of 502.29 

Trestle  No.  2025,  top  of  tie 481.8 

Trestle  No.  2024,  top  of  tie 471.4 

Milepo8t946,  spike  in  back  of 475.82 

Trestle  No.  2023,  top  of  tie 471.3 

Trestle  No.  2022,  top  of  tie : 464 

Bastrop,  8f  miles  north  of;  5  feet  cast  of  northwest  comer  of  right-of-way 
fence  at  public  road  crossing,  4^  telegraph  poles  sonth  of  milepost  945 ; 

iron  post, marked  "S. A. 449" 448.956 

Trestle  No.  2021,  top  of  tie 439.8 

Trestle  No.  2020,  top  of  tie 412.3 

Trestle  No.  2019,  top  of  tie 406.1 

Trestle  No.  2018,  top  of  tie 400.2 

Trestle  No.  2017,  top  of  tie 401.5 

Milepost  944,  spike  in  back  of  seventh  telegraph  pole  north  of 412. 13 

Sayers  station,  center  of  main  track  opposite  platform , . . .  415. 2 

Trestle  No.  2016,  top  of  tie 411.3 

Milepost  943,  spike  in  back  of 402. 79 

Main  Sandy  Creek,  bed  oT 381.0 

Trestle  No.  2014,  top  of  tie 438.3 

Cary  Lacier  coal  mine  spar,  center  of  track  at  head  block  of 459. 9 

Bastrop,  12^  miles  north  of;  650  feet  north  of  head  block  of  Cary  Lacier 
coal  mine  spur,  35  feet  west  of  center  of  track  at  road  crossing;  iron 

post,  marked  ''S.  A.  468" 468.050 

Trestle  No.  2012,  top  of  tie 463.5 

Trestle  No.  2011,  top  of  tie 459.6 

Milepost  941,  spike  in  front  of 461. 99 

Trestle  No.  2009,  top  of  tie 468.7 

Trestle  No.  2008,  top  of  tie 483.6 

Milepost  940,  spike  in  back  of 518. 63 

Milepost  939,  spike  in  front  of  first  telegraph  pole  north  of 557. 41 

Trestle  No.  2007,  top  of  tie 570.7 

TrestleNo.  2006A,  topof  tie 561.5 

Milepost  938,  spike  in  back  of 560.71 

Trestle  No.  2006,  top  of  tie 55L8 

Bastrop,  6|  miles  north  of;  15  feet  northeast  of  the  sonth  west  comer  of 
right-of-way  fence,  20  feet  west  of  center  of  track  at  Bastrop  and  Elgin 

road  crossing ;  iron  post,  marked  " S.  A.  530" 530. 089 

Little  Sandy  Creek,,  bed  of 487.0 

Mile  post  936,  spike  in  back  of  first  telegraph  pole  south  of 548. 33 

Trestle  No.  2003  A,  top  of  tie 562.0 

Section  house,  center  of  track  in  front  of 570. 1 

Elgin,  at  Union  passenger  station,  7  feet  east  of  southeast  corner  of  small 
park,  115  feet  east  of  crossing  of  Missouri,  Kansas  and  Texas,  and  the 
Houston  and  Texas  Central  Railroads,  20  feet  north  of  Houston  and 

Texas  Central  Railroad  main  track;  iron  post,  marked  "  S.  A.  576" 576. 042 

BLQm  TO  OmDIirGS,  ALONG  THB  HOUSTON  AND  TEXAS  CENTRAL  BAnjU>AD. 

Section  house  No.  14,  center  of  track  in  front  of 576. 6 

Milepost  87,  spike  in  back  of  second  telegraph  pole  southeast  of 570. 47 

Elgin,  2i  miles  southeast  of;  15  feet  east  of  northwest  corner  of  right-of- 
way  fence  at  the  crossing  of  the  Elgin  and  McDade  public  road,  and  5 
feet  northwest  of  18-inch  post  oak  tree  at  intersection  of  lane;   iron 

post,  marked  "S.  A.  566" 565.964 

Milepost  86,  spike  in  back  of  second  telegraph  pole  northwest  of 533. 81 
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Trestle  No.  195,  center  of  track 630.7 

Sand  spur,  head  block  of;  center  of  track 539. 4 

MUepost  84,  spike  in  back  of  second  telegraph  pole  northwest  of 539. 41 

Section  house  No.  13,  center  of  track  in  front  of 518. 5 

Milepoet  83,  spike  in  front  of  sixth  telegraph  pole  southeast  of 516. 595 

Elgin,  5f  miles  southeast  of;  100  feet  south  of  railroad  at  intersection  of 
a  settlement  road  with  the  Elgin  and  McDade  public  road,  650  feet  east 

of  section  house  No.  13 ;  iron  post,  marked  "  8.  A.  517  " - . .  517. 094 

Milepost  82,  spike  in  back  of  telegraph  pole,  10  feet  west  of 472. 95 

Sandy  Creek,  bed  of 426.0 

Milepost  81,  spike  in  front  of  third  telegraph  pole  southeast  of 487. 455 

Coal  mine  spur,  head  block  at ;  center  of  track 492. 0 

Milepost  80,  spike  in  front  of  sixth  telegraph  pole  southeast  of 530. 26 

Milepost  79,  spike  in  front  of  first  telegraph  pole  southeast  of 523. 24 

Milepost  78,  spike  in  front  of  first  telegraph  pole  southeast  of 554. 597 

McDadc,  center  of  track  in  front  of  passenger  station 566. 1 

McDade,  50  feet  north  of  northeast  corner  of  passenger  station ;  iron  post, 

marked  "  S.  A.  568 -' 568.007 

Section  house  No.  12,  center  of  track  in  front  of 567. 3 

Milepost  76,  spike  in  back  of  first  telegraph  pole  southeast  of 566. 18 

McDtide,  2  miles  southeast  of;  top  of  rock  masonry  wall  around  southwest 
end  of  24-inch  drainpipe  culvert,  250  feet  southeast  of  the  crossing  of 

the  McDade  and  Paige  public  road ;  copper  bolt,  marked  '*  S.  A.  588  "...  588. 517 

Milepost  75,  spike  in  back  of  telegraph  pole  15  feet  south  of 616. 20 

Milepost  74,  spike  in  front  of  first  telegraph  pole  southeast  of 600. 70 

Milepost  73,  spike  in  front  of  first  telegraph  pole  northwest  of 552. 98 

Trestle  No.  IW.  center  of  track 548.0 

Milepost  72,  spike  in  front  of  second  telegraph  pole  southeast  of 515. 41 

McDade,  6  miles  southeast  of;  halfway  between  mileposts  71  and  72, 
northeast  face  of  brick  retaining  wall  built  around  double  24-inch  drain- 
pipe culvert ;  bronze  tablet,  marked  *'  S.  A.  495  " ' 495. 148 

Paint  Creek,  bed  of 496.0 

Milepost  70,  spike  in  front  of  first  telegraph  pole  northwest  of 539. 64 

McDade,  8^  miles  southeast  of;  150  feet  southwest  of  the  McDade  and 
Paige  public  road  crossing  and  250  feet  northwest  of  milepost  69,  verti- 
cal side  of  brick  coping  on  wing  wall  south  end  of  24-iuch  drain-pipe  cul- 
vert No.  157;  bronze  tablet,  marked."  S.  A.  578" 578.221 

Milepost  68,  spike  in  back  of  telegraph  pole  25  feet  southwest  of 560. 15 

Paige,  180  feet  northeast  of  passenger  station ;  7  feet  east  of  northeast 

comer  of  small  park ;  iron  post,  marked  "  S.  A.  549  " 549. 363 

Paige,  center  of  track  in  front  of  passenger  station 552. 0 

Section  house  No.  11,  center  of  track  in  front  of 552. 0 

Milepost  66,  spike  in  back  of  first  telegraph  pole  southeast  of 546. 75 

Milepost  65,  spike  in  front  of  fourth  telegraph  pole  northwest  of 541. 43 

Paige,  3  miles  southeast  of;  7i  telegraph  poles  northwest  of  milepost  64, 
10  feet  of  southeast  corner  of  right-of-way  fence  at  the  crossing  of  the 
Paige  and  Giddings  public  road,  38  feet  south  of  center  of  track;  iron 

post,  marked  "  S.  A.  528  " 528.157 

Section  house  No.  10,  center  of  track  in  front  of 552. 0 

Milepost  63,  spike  in  front  of  first  telegraph  pole  southeast  of 553. 15 

Milepost  62,  spike  in  front  of  first  telegraph  pole  northwest  of 541. 89 

Milepost  61,  spike  in  back  of  first  telegraph  pole  northwest  of 539. 91 

Paige,  7  miles  southeast  of;  about  ^  mile  southeast  of  milepost  61,  top  of 
rock  coping  over  south  end  of  18-inch  drainpipe  culvert;  copper  bolt, 

marked  "  S.  A.  520  " 520.024 
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Milepost  60,  spike  in  front  of  firat  telegraph  pole  southwest  of 520. 80 

Milepost  59,  spike  in  front  of  first  telegraph  pole  southeast  of 503. 22 

Milepost  58,  spike  in  front  of  first  telegraph  pole  east  of 490. 70 

Paige,  9f  miles  southeast  of;  about  halfway  between  mileposts  57  and  58, 
top  of  rock  coping  over  southeast  end  of  18-inch  drainpipe  culvert  No. 

132;  copper  bolt,  marked  "S.A.487" 486.978 

Section  house  No.  9,  center  of  track  in  front  of 506. 0 

Giddings,  center  of  track  at  the  crossing  of  the  Houston  and  Texas  Cen- 
tral Railroad  and  the  Waco  branch  of  the  San  Antonio  and  Aransas  Pass 

Railway 512.3 

Giddings,  Lee  County  court-house;  northeast  comer  of;  bronze  tablet, 

marked  "S.  A.  520" 520.424 

OIDDING8  TO  WINCHESTER,  ALONG  BAN  ANTONIO  AND  ARANSAS  PASS  RAILWAY. 

Trestle  No.  208,  top  of  tie , 495.3 

Trestle  No.  207,  top  of  tie 464.8 

Milepost  184,  spike  in  front  of 454. 85 

Trestle  No.  206,  top  of  tie 449.9 

Trestle  No.  205,  top  of  tie T. 449.6 

Trestle  No.  204,  top  of  tie 449.9 

Trestle  No.  203,  top  of  tie , 443.1 

Milepost  183,  spike  in  back  of 441.95 

Giddings,  2f  miles  south  of;  in  lane  on  west  side  of  Giddings  and  Winches- 
ter public  road,  35  feet  south  of  south  bank  of  Rabbs  Creek  and  50  feet 

west  of  center  of  track ;  iron  post,  marked  ^'S.  A.404" 404.450 

Rabbs  Creek,  bed  of .' 385.0 

Trestle  No.  200,  top  of  tie 406.6 

Trestle  No.  199,  top  of  tie : 409.6 

Trestle  No.  198,  top  of  tie 421.6 

Trestle  No.  197,  top  of  tie 420.1 

Milepost  181,  spike  in  back  of 410.02 

Trestle  No.  194,  top  of  tie 416.8 

Trestle  No.  192,  top  of  tie 432.7 

Trestle  No.  191,  top  of  tie 436.1 

Milepost  180,  spike  in  back  of  first  telegraph  pole  south  of 442. 04 

Trestle  No.  189,  top  of  tie 468.2 

Trestle  No.  188,  top  of  tie 479.5 

Sorbin,  50  feet  southeast  of  passenger  station ;  12  feet  east  of  center  of 

main  track  and  12  feet  north  of  wagon  road ;  iron  post,  marked  '^  S.  A.  482  " .  482. 512 

Trestle  No.  185,  top  of  tie 464.5 

Milepost  178,  spike  in  back  of 449. 19 

Trestle  No.  183,  top  of  tie 434.8 

Milepost  177,  spike  in  front  of 433.09 

Trestle  No.  180,  top  of  tie 432.9 

Trestle  No.  179,  top  of  tie 435.9 

Giddings,  8|  miles  south  of;  northwest  comer  of  right-of-way  fence,  70 
feet  northwest  of  the  Giddings  and  Winchester  public- road  crossing; 

iron  post,  marked ''S.  A.  448" U8.548 

Trestle  No.  177,  top  of  tie 4S4.9 

Milepost  175,  spike  in  front  of  first  telegraph  pole  south  of 418. 77 

Trestle  No.  175,  top  of  tie 420.3 

Trestle  No.  174,  top  of  tie 420.1 

Milepost  174,  spike  in  back  of  first  telegraph  pole  north  of 415. 47 

Trestle  No.  170,  top  of  tie 406.2 

Trestle  No.  169,  top  of  tie 412.1 
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Feet. 
GiddingSy  llf  miles  south  of;  northwest  comer  of  right-of-way  fence,  42 

feet  northwest  of  the  Gtddlngs  and  Winchester  public-road  crossing,  33 

*  feet  west  of  center  of  track ;  iron  post,  marked  «  S.  A.  400  " 400. 534 

Trestle  No.  166,  top  of  tie 394.9 

Trestle  No.  165,  top  of  tio 378.2 

Trestle  No.  163,  top  of  tie 353.5 

Milepost  172,  spike  in  back  of ., 343.87 

Winchester,  center  of  track  in  front  of  passenger  station 338. 3 

Winchester,  50  feet  north  of  passenger  station';  45  feet  east  of  middle  of 

main  track;  iron  post,  marked  "S.  A.  335" 335.554 

WIHCHSSTXB  Ain)  ALI7M  CRKBK,  VIA  LAGRANOB  AND  BABTBOP  PUBLIC  BOAD. 

Pin  Oak  Creek,  east  fork,  bedof 276.0 

Winchester,  2^  miles  west  of;  spike  in  comer  fence  post  south  side  of 
road,  at  mouth  of  lane 334. 0 

Winchester,  3  miles  west  of;  east  side  of  Pin  Oak  Creek,  forks  of  road  to 
Hodgin's  Ford  of  Colorado  River;  iron  post,  marked  <^S.  A.  300'' 300.708 

Pin  Oak  Creek,  bed  of 285.0 

Winchester,  5i  miles  west  of;  forks  of  the  Lagrange  and  Bastrop  public 
road  and  a  public  road  leading  to  Smithville,  via  Hodgin's  Ford  of  Colo- 
rado River;  iron  post,  marked ''8.  A.  364' 364.638 

Winchester,  7^  miles  west  of;  spike  in  front  or  16-inch  post,  oak  tree  20 
feet  north  of  road,  wire  fence  nailed  to  tree 463. 03 

Winchester,  8i  miles  west  of;  1  mile  east  of  J.  D.  Creek,  75  feet  east  of 
forks  of  the  Lagrange  and  Bastrop  public  road  and  a  public  road  leading 
to  Smithyille,  via  Kblin  Ford  of  Colorado  River;  iron  post,  marked 
"8.  A.  349" 349.898 

J.  D.  Creek,  bedof 291.0 

Winchester,  9|  miles  west  of;  spike  in  front  of  20- inch  elm  tree,  50  feet 
southofroad,  SOOfeet  w^tof  J.  D.  Creek : 312.51 

Winchester,  llf  miles  west  of;  9  feet  east  of  24-inch  pecan  used  as  fence 
comer  post,  15  feet  northwest  of  intersection  of  Smith ville  and  Bastrop, 
and  Lagrange  and  Bastrop  public  roads,  about  li  miles  north  of  Smith- 
ville;  ironpost,  marked  *'S.  A.  331" 331.791 

Winchester,  13  miles  west  of;  at  month  of  Jones's  lane  leading  to  Colorado 
River,  10  feet  south  of  the  middle  of  main  road;  iron  post,  marked 
"8.  A.  343" 343.717 

MOBTHBASTBBLY  ON  BAilTBOP  AND  0IDDIN08  PUBLIC  BOAD. 

Coperas Creek,  bedof 433.0 

Bastrop,  4^  miles  northeast  of;  35  feet  northeast  of  forks  of  road,  100  feet 

west  of  small  prairie ;  iron  post,  marked  *'  8.  A.  528 ' ' 527. 881 

Bastrop,  6^  miles  northeast  of;  spike  in  frout  of  14-inch  post-oak  tree,  4 

feet  south  of  road 403.74 

Alum  Creek,  bedof 366.0 

ALUM  CREEK  AND  PAIGE  PUBLIC  BOAD. 

Bastrop,  9|  miles  northeast  of;  spike  in  root  of  22-inch  post-oak  tree,  50 
feet  south  of  the  crossing  of  the  Alum  Creek  and  Paige  and  Bastrop  and 
Giddings  public  roads 541. 18 

NOBTHBASTBBLY  ALONG  BASTBOP  AND  GIDDINGS  PUBUC  BOAD. 

Gravelly  Creek,  west  brauch,  bed  of 460. 0 

Gravelly  Creek,  bed  of 460.0 

Bastrop,  12  miles  northeast  of;  east  bank  of  Gravelly  Creek,  20  feet  south 
of  main  road  and  SO  fipet  east  of  middle  of  creek ;  iron  post,  marked 
"8.  A.  466" 465.993 
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Feet. 
Bastrop,  15^  milea  northeast  of;  800  feet  northeast  of  the  Pin  Oak  Creek 

crossing,  12  feet  north  of  road,  15  feet  northwest  of  field  fence-comer ; 

iron  post,  marked  ''S.A.414" 414.002 

Pin  Oak  Creek,  bed  of 388.0 

Grassy  Creek,  bed  of 424. 0 

Bastrop,  18^  miles  northeast  of;  50  feet  northeast  of  the  intersection  of  the 
Serb  in  road  and  50  feet  northeast  of  the  Bastrop  and  Lee  county  line, 

and  at  northeast  fence  corner ;  iron  post,  marked  "  S.  A.  476  " 475. 901 

Bastrop,  19f  miles  northeast  of;  spike  in  front  of  14-inch  post-oak  tree,  2 

feet  north  of  road  opposite  painted  two-story  house 510. 93 

Bastrop,  21  miles  northeast  of;  30  feet  south  of  crossroads,  1,000  feet  west ' 

of  Rabbs  Creek;  iron  post,  marked  *'S.A.475" 474.833 

Rabbs  Creek,  bed  of 449.0 

Bastrop,  23|  miles  northeast  of;  15  feet  north  of  main  road,  50  feet  west  of 
road  crossing  small  branch  and  west  of  Houston  and  Texas  Central  Rail- 
road; iron  post,  marked  **S.  A.461" 460.745 


GIDDWOB  TO  LEXINGTON,   VIA  BAN  ANTONIO  AND  ARANSAS  PASS  RAILWAY. 

Trestle  No.  210,  top  of  tie 492.2 

Milepost  186,  spike  in  back  of  telegraph  pole 483. 49 

Trestle  No.  213,  top  of  tie 453.1 

Giddings,  If  miles  north  of;  southwest  corner  of  right-of-way  fence,  55 
feet  southwest  of  crossing  of  the  Giddings  and  Lexington  public  road, 

3i  telegraph  poles  south  of  mile  post  187 ;  iron  post,  marked  "  S.  A.  435 '' .  434. 658 

Nails  Creek,  bed  of 377.0 

Milepost  188,  spike  in  front  of  telegraph  pole 398.44 

Trestle  No.  216,  top  of  tie 425.6 

Giddings,  3f  miles  north  of;  45  feet  southwest  of  crossing  of  Giddings  and 

Caldwell  publicroad,  3feet  north  offence ;  iron  post,  marked  ''  S.  A.  427''.  426. 727 

Trestle  No.  218,  top  of  tie a 425.5 

Tre8tleNo.219,  topof  tie 431.7 

Trestle  No.  220,  top  of  tie 424.0 

Milepost  190,  spike  in  back  of  telegraph  pole 412. 34 

Trestle  No.  223,  top  of  tie 406.3 

Trestle  No.  224,  top  of  tie 395.5 

Trestle  No.  226,  top  of  tie 384.8 

Trestle  No.  227,  top  of  tie 379.5 

Milepost  191,  spike  in  front  of  first  telegraph  pole  north  of 365. 47 

Elm  Creek,  bed  of : 335.0 

Milepost  192^  spike  in  back  of  telegraph  pole 367. 49 

Trestle  No.  232,  top  of  tie 355.5 

Trestle  No.  234,  top  of  tie 551.4 

Lincoln,  70  feet  northeast  of  passenger  station,  22  feet  east  of  main  track; 

iron  post,  marked  ''8.A.367" 366.662 

West  Yegua  Creek,  bed  of 340 

Trestle  No.  238,  top  of  tie 369.3 

Milepost  104,  spike  in  back  of  telegraph  pole 370. 84 

Trestle  No.  240,  top  of  tie 380.9 

Lincoln,  1^  miles  north  of;  65  feet  southeast  of  the  Lincoln  and  Fedor 
public-road  crossing,  45  feet  east  of  track,  3  feet  northwest  of  the  south- 
east corner  of  right-of-way  f^nce ;  iron  post,  marked  '^  S.  A.  381 " 380. 643 

Trestle  No.  241,  top  of  tie 403.6 

Trestle  No.  242,  top  of  tie 421.6 

Milepost  196,  spike  in  front  of  telegraph  pole 424. 35 

Trestle  No.  244,  top  of  tie 415.2 
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Feet. 

Treetlo  No.  245,  top  of  tie 406.7 

Milepost  197,  spike  in  front  of  telegraph  pole 404. 43 

Treetle  No.  246,  top  of  tie 372.0 

Milepost  198,  spike  in  back  of  telegraph  pole 357. 94 

Middle  Yegua  Creek,  bed  of 337.0 

Lincoln,  5^^  miles  north  of;  50  feet  southeast  of  the  Giddings  and  Lexinp;ton 
public  road,  850  feet  north  of  Middle  Yegua  Creek ;  iron  post,  marked 

'•S.A.348" 347.627 

Trestle  No.  249,  top  of  tie 360.4 

Trestle  No.  250,  top  of  tie 375.4 

Trestle  No.  251,  top  of  tie 371.6 

Milepost  200,  spike  in  front  of  telegraph  pole 380. 46 

Trestle  No.  253,  top  of  tie 387.9 

Trestle  No.  254,  top  of  tie 389.7 

Milepost  201,  spike  in  front  of  telegraph  pole 407. 23 

Trestle  No.  257,  top  of  tie 428.8 

Milepost  202,  spike  iu  back  of  telegraph  pole 436. 98 

Trestle  No.  259,  top  of  tit' 438.1 

Lexington,  i  mile  east  of  the  passenger  station;  45  feet  south  of  the  cross- 
ing of  the  Giddings  and  Lexington  public  road ;  ir6n  post,  marked  **  S.  A. 

465' 464.654 

LBXHfOTON  TO  PERMAKSNT  BENCH  MABK  NO.  70,  VIA  FBDOS  AND  PAIQB— LEXINQTON 

AM)  FEDOR  PUBUO  ROAD. 

Lexington,  1^  miles  southwest  of;  35  feet  southwest  of  the  intersection  of 
a  road  connecting  the  Lexington  and  Fedor  and  the  Lexington  and  Mc- 
Dade  public  roads ;  iron  post,  marked  "  S.  A.  402  '* 401. 645 

Lexington,  3|  miles  southwest  of;  spike  in  back  of  18-inch  elm  tree,  50  feet 
north  of  Middle  Yegua  Creek,  20  feet  southeast  of  angle  in  road 359.  24 

Middle  Yegua  Creek,  bed  of 35L0 

Lexington,  4^  miles  southwest  of;  70  feet  south  of  the  intersection  of  the 
Lexington  and  Fedor  and  iLexington  and  Giddings  upper  public  road, 
1,900  feet  south  of  the  crossing  of  Middle  Yegua  Creek ;  iron  post,  marked 
"S.A.368'' 367.694 

Lexington,  6^  miles  southwest  of;  spike  in  front  of  20-inch  post-oak  tree, 

15  feet  west  of  middle  of  road  at  angle  in  same 443. 93 

Lexington,  about  7  miles  southwest  of;  spike  in  iiront  of  10-inch  post-oak 
tree,  10  feet  south  of  intersection  of  roads  .  444. 56 

Fedor,  1,000  feet  north  of  store  at ;  50  feet  south  of  forks  of  Lexington  and 
Fedor  and  Fedor  and  Austin  public  roads;  iron  post,  marked  ''S.  A. 
424'' 423.742 

WESTWARD  ALONG  FEDOR  AND  AUSTUf  PUBUC  ROAD. 

Fedor,  2^  miles  west  of;  at  intersection  of  the  Fedor  and  Austin  and  the 
Giddings  and  Taylor  public  roads,  1,550  feet  north  of  West  Yegua  Creek ; 

iron  post,  marked  *'S.  A.  453" 452.566 

West  Yegua  Creek,  bed  of 391.0 

Fedor,  3^  miles  west  of;  spike  in  front  of  IS-inch  |>ost-oak  tree,  20  feet 
west  of  road,  250  feet  south  of  forks  of  road 432. 85 

SOUTHWESTERLY  ALONG  SnTLEMENT  ROAD. 

Fedor,  4^  miles  southwest  of;  spike  in  back  of  leaning  post-oak  tree,  20 
feet  northwest  of  fence  corner  at  mouth  of  lane 460. 16 

Fedor,  5^  miles  southwest  of;  40  feet  northeast  of  the  intersection  of  roads, 
at  gate;  iron  post,  marked  "8.  A.  520'' 519.664 
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80UTHWB8T£RLT  ALONG  PAIGB  AKD  UPPSft  LRXINOTON  PUBLIC  ROAD. 

Feet. 
Paige,  3  miles  northeast  of;  65  feet  northeast  of  the  intersection  of  the 

Upper  Lexington  road  and  the  Paige  and  Darden  Springs  public  road ; 

iron  post,  marked  "  S.  A.  531 " 530.826 

SOUTHWE8TERLT  ALONG  OLD  BAN  ANTONIO  ROAD  PROM  PAIGB. 

Paige,  i  mile  west  of;  spike  in  back  of  telegraph  pole  near  southeast  cor- 
ner of  right-of-way  fence  at  crossing  of  Old  San  Antonio  and  Paige,  and 
McDade  public  roads t 557. 38 

Paige,  If  miles  southwest  of;  1^  feet  east  of  west  fence  line  and  150  feet 
north  of  summit  of  ridge ;  iron  post,  marked  ''  S.  A.  611 '' 610. 665 

Paige,  3  miles  southwest  of;  spike  in  fence  corner  post  at  mouth  of  lane 
entrance  to  church  grounds 588.86 

Paige,  4^  miles  southwest  of;  spike  in  front  of  north  gatepost,  west  side 

of  road 584.05 

Paige,  4^  miles  southwest  of ;  30  feet  south  of  mouth  of  lane,  2  feet  west  of 
east  fence  line ;  iron  post,  marked  *'  S.  A.  535 '' 534. 687 

Little  Alum  Creek,  bed  of 480.0 

Paige,  7f  miles  southwest  of;  forks  of  the  old  San  Antonio  and  the  Gid- 
dings  public  roads;  iron  post,  marked  "S.  A.455'' 454.787 

Alum  Creek,  bed  of 436.0 

WESTERLY  ALONG  BASTROP  AND  CEDAR  CREEK   BOAD  FROM    PEBMANBNT  BENCH  MASK  NO. 

72  TO  CEDAB  CREEK. 

Cedar  Creek  post-office,  4|  miles  east  of;  spike  in  south  side  of  20-inch 

post-oak  tree,  85  feet  south  of  east  fence  comer  in  middle  of  road 439. 74 

Cedar  Creek  post-office,  3^  miles  east  of;  forks  of  Bastrop  and  Cedar  Creek 
?oad  with  road  leading  to  Winson's  gin,  20  feet  east  of  36-inoh  post-oak 

tree;  iron  post,  marked '*S.  A.  446" 445.996 

Green's  Creek,  bed  of 1 420.0 

Harvey's  Creek,  bed  of 393.0 

Cedar  Creek  post-office,  1^  miles  east  of;  spike  in  soutlLside  33-inch  post- 
oak  tree  in  middle  of  road,  ^  mile  west  of  Harvey's  Creek 432. 64 

Cedar  Creek  post-office,  400  feet  south  of;  19  feet  south  of  southeast  fence 
comer  at  forks  of  Bastrop  and  Cedar  Creek  road  with  Austin  and  Port 
Lavaca  road;  iron  post,  marked '* S.  A. 445 '' 445.240 

ALONG  AUSTIN  AND  PORT  LAVACA  ROAD  FROM  CEDAR  CBEEK  POST-OFFICE  80UTHWABD  TO 

REDROCK. 

Cedar  Creek  post-office,  |  mile  south  of;  on  most  northern  bolt  top  of 
northwest  caisson  of  bridge  over  Cedar  Creek 411.62 

Cedar  Creek,  bed  of 892.0 

Cedar  Creek  post-office.  If  miles  south  of;  spike  in  18-inch  dead  post-oak 
tree  at  forks  of  roads 486.31 

Cedar  Creek  post-office,  2|  miles  south  of;  spike  in  east  side  of  20-inch 
post-oak  tree,  15  feet  west  of  east  fence  line  in  front  of  corral 507. 26 

Cedar  Creek  post-office,  4  miles  south  of;  spike  in  fence  comerpost  at 
point  ^here  road  makes  right  angle  bend 471. 77 

Cedar  Creek  post-office,  5  miles  south  of;  on  northerly  side  of  Austin  and 
Port  Lavaca  road  at  point  where  road  makes  a  sharp  bend,  4  feet  west 
of  20-inch  post-oak  tree ;  iron  post,  marked  "  S.  A.  472  " 472. 118 

Cedar  Creek  post-office,  6  miles  south  of;  spike  in  east  side  16-inch  pin- 
oak  tree,  west  side  of  road,  opposite  southwest  corner  of  a  cultivated 
field 424.90 

Cedar  Creek  post-office,  6^  miles  south  of;  spike  in  post-oak  stump,  east 
side  of  road,  at  forks  with  Bastrop  and  Redrock  road 404. 06 
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WalDut  Creek  bridge,  on  most  easterly  bolt  on  top  of  soatheast  caisson  of.      385. 90 

Walnut  Creek,  bed  of 361.0 

Bedrock,  41  miles  north  of;  at  forks  of  Austin  and  Port  Lavaca  road  with 
old  road  to  Bedrock,  f  mile  northwest  of  Walnnt  Creek  Catholic  Church, 
6  feet  southeast  of  24-inch  dead  post-oak  tree  utilized  as  fence  comer- 
post;  iron  post,  marked '*  8.  A.  478  " 478.467 

Bedrock,  3(  miles  north  of;  i  mile  southeast  of  Walnut  Creek  Catholic 
Church ;  spike  in  root  north  side  of  20-inch  dead  post-oak  tree  in  middle 

of  road 480.57 

Bedrock,  2^  miles  north  of;  spike  in  root  east  side  of  16-inch  post-oak  tree 

west  side  of  road,  400  feet  north  of  forks  of  roads 582. 50 

Bedrock,  1^  miles  north  of;  spike  in  west  side  of  22-inoh  post-oak  tree  in 
middle  of  road  at  square  turn 481.17 

NOBTHBABTKBLT  ▲LONO  BAflTBOP   AND  BEDROCK    PUBLIC    BOAD  FBOM    INTBB8BCTI01I  WITH 

Auarm  and  pobt-lavaca  boad. 

Bastrop,  8^  miles  southwest  of;  at  forks  of  Bastrop  and  Bedrock  ruad  with 
a  settlement  road,  40  feet  east  of  fence  line,  200  feet  north  of  house  with 
log  chimney;  iron  post,  marked  "S.  A.  477'' 477.119 

Cedar  Creek,  bed  of  long  branch  of 362.0 

Bastrop,  6^  miles  southwest  of;  spike  in  north  root  of  18-inch  post-oak 
tree,  east  side  of  road,  about  i  mile  north  of  long  branch  of  Cedar  Creek.      396. 36 

Cedar  Creek  bridge,  most  westerly  bolt  on  top  of  southwest  caisson  of. ..      366. 93 

Cedar  Creek,  bed  of 343.0 

Bastrop,  4^  miles  southwest  of;  spike  in  south  side  of  post-oak  stump, 
north  side  of  road  opposite  a  filled  rail  and  wire-fence  comer 457. 17 

Bastrop,  3^  miles  southwest  of;  at  intersection  of  Bastrop  and  Bedrock 
road  with  settlement  roads,  3  feet  south  of  northeast  fence,  45  feet  south- 
eastofgate;  iron  post,  marked ''S.  A.  384'' 384.176 

Bastrop,  2^  miles  southwest  of;  spike  in  root  of  24-inch  elm  tree,  south 
side  of  road  on  right  bank  of  Colorado  Biver 357.77 

Bastrop,  li  miles  southwest  of;  staple  in  root  on  south  side  of  24-inch  oak 
stump  in  middle  of  road,  nearly  opposite  to  house  on  south  side  of  road.      361. 30 

Bastrop  bridge,  west  end  of;  spike  in  root  of  18-inch  elm  tree  on  north 
side  of  road 364.72 

KOBTHWB8TBBLY  ALDZfO  BASTBOP  AND  AUSTIN  BOAD  FBOK  FORKS  WITH  OLD  SAN  ANTONIO 

BOAD. 

Bastrop,  5  miles  northwest  of;  spike  in  cedar  fencepost  on  north  side  of 
road,  100  feet  west  of  bend  in  road,  11  feet  west  of  14-inch  hack  berry  tree 
inside  offence 377.38 

Goodman  post-office,  i  mile  southeast  of;  spike  in  west  gatepost  at  lane 
leading  to  one-story  frame  dwelling  about  300  feet  distant  on  south  side 
of  road 389.32 

Nash's  Ferry,  300  feet  north  of;  on  east  side  of  road,  150  feet  east  of  right 
bank  of  Colorado  Biver,  5  feet  north  of  16-inch  elm  tree ;  iron  post, 
marked"S.  A.  372" 37L805 

Colorado  Biver,  bed  of  at  Nash's  Ferry 345.0 

Nash's  Ferry,  2  miles  north  of;  spike  in  root  on  south  side  of  15-inch  post- 
oak  tree  on  west  side  of  road,  250  feet  southeast  of  negro  schoolhouse. . .      422. 05 

Colorado  Chapel,  500  feet  north  of;  staple  in  top  of  6-inch  post  at  forks  of 
Bastrop  and  Austin  road  with  Elgin  and  Coats  road 437.11 
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NORTH  IS  ABTRRLY  ALONQ  EI/3IN  AND  CX)AT8  ROAD. 

Feet. 
Colorado  Chapel,  1  mile  northeast  of ;  spike  in  root  on  north  side  of  15-inch 

post-oak  tree  south  of  middle  of  road,  at  point  where  road  is  fenced  on 

both  sides. 396.17 

Coats  bridge  over  Wilbarger  Creek,  floor  of 384. 3 

Wilbarger  Creek,  bed  of 353.0 

Sayers,  6  miles  west  of ;  40  feet  southeast  of  forks  of  Elgin  and  Coats  ror^ 

with  Bastrop  road,'  800  feet  northeast  of  Coats  bridge  over  Wilbarger 

Creek;  iron  post,  marked  ♦'S.A.39I" 391.156 

ALONG  BASTROP  ROAD  AND  8ATERS  SETTLEMBNT  ROAD  FROM  ELQIN  AND  COATS  ROAD  TO 

SAYBRS. 

Sayers,  5  miles  west  of;  spike  in  root  of  15- inch  oak  stnmp,  south  side  of 
settlement  road  about  100  feet  from  rail-fence  corner 452. 86 

Sayers,  4  miles  west  of;  spike  in  root  on  east  side  of  18-inch  post-oak  tree, 
13  feet  west  of  wire- fence  corner 498. 29 

Sayers,  f  mile  west  of;  spike  in  root  on  north  side  of  15-inch  post-oak  tree 
south  side  of  road,  250  feet  east  of  negro  cabin 412.51 

Sandy  Creek,  bed  of 375.0 

RASTWARD  AlX>NO  SAYBRS  AND  M'DADE  ROAD  FROM  BAYERS  TO  M'DADB. 

Sayers,  2f  miles  east  of;  spike  in  crotch  between  northern  and  middle 
trunks  of  triplet  post  oak  tree  in  middle  of  road,  350  feet  east  of  wire- 
fence  corner  on  north  side  of  road 523. 83 

Sayers,  3^  miles  east  of;  at  forks  of  McDade  and  Sayers  road  with  Elgin 
road,  250  feet  west  of  small  bridge  over  ravine  and  on  north  side  of 
road;  iron  post, marked  *'S.  A.514" 514. 119 

Sayers,  4i  miles  northeast  of;  spike  in  root  on  south  side  of  14-inch  post 
oak  tree,  northwest  side  of  road,  125  feet  northeast  of  southeast  corner 
of  cultivated  field , 471. 14 

McDade,  2f  miles  southwest  of;  spike  in  west  side  of  gatepost,  near  cir- 
cular corral  at  square  bend  in  road 491.3 

McDade,  2  miles  southwest  of ;  east  side  of  McDade  and  Sayers  road,  at 
bend  opposite  wire-fence  comer  ;*  iron  post,  marked  ''  S.  A.  504  " 504. 073 

McDade,  1  mile  southwest  of;  nail  in  root  on  west  side  of  16-inch  post-oak 
tree  on  east  side  of  road,  200  feet  southwest  of  wire- fence  corner  on  west 
side  of  road 569.35 

NORTHWESTERLY  AIjONO  DARDEN  SPRINGS  AND  PAIGE  ROAD,  FROM  LEXINGTON  UPPER  ROAD 

TO  BASTROP  AND  CALDWELL  ROAD. 

Paige,  4  miles  north  of;  spike  in  root  on  east  side  of  21-inch  post-oak  tree 
on  west  side  of  road,  at  bend  in  road 550. 52 

Paige,  5  miles  northwest  of;  spike  in  crotch  between  northern  and  eastern 
trunks  of  triple  post  ^ak  tree  on  east  side  of  road,  120  feet  north  of  forks 
with  a  settlement  road  leading  off  westerly 520. 21 

Paige,  6^  miles  northwest  of;  at  forks  of  Darden  Springs  and  Paige  road 
with  a  settlement  road  leading  off  southwesterly;  iron  post,  marked 
^'S.A.498'' 497.779 

Darden  Springs,  1^  miles  southeast  of;  spike  in  root  on  west  side  of  7-inch 
post-oak  tree  on  east  side  of  road,  about  100  feet  north  of  north  edge  of 
small  clearing 449. 39 

Third  Yegna  Creek,  bed  of 407.0 

Darden  Springs,  Wooley  branch  at;  bed  of 428.0 

Darden  Springs,  8  feet  east  of  Dr.  Darden's  east  gatepost,  on  south  side 
of  road,  opposite  to  point  where  road  turns  northward;  iron  post, 
marked  "  S.  A.  444  " 443.730 
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NOBTHBASTBBLT  ALOXO   BASTHOP   AND  CALDWELL  ROAD  TO   TAYLOR  AND   QIDDINOS  ROAD. 

Feet. 

Darden  Springs,  1  mile  northeast  of;  spike  in  south  side  of  14-inch  post- 
oak  tree,  north  side  of  road,  300  feet  west  of  rail-fence  corner  at  west 
e<lge  of  cultivated  field 483. 11 

Darden  Springs,  2  miles  northeast  of;  spike  in  top  of  21-inch  post-oak 
stump  on  north  side  of  road,  300  feet  east  of  wire-fence  corner  inclosing 
cultivated  field 472.06 

NORTHWBSTBBI^  ALONG  TAYLOR  AND  GIDDINOB   ROAD  TO  SBTTLKMKNT  ROAD,  ^  lOLE 

SOUTH  or  BLUE  PObT-OFFICB. 

Darden  Springs,  3  miles  northeast  of;  spike  in  root  on  south  side  of  22-inoh 
post-oak  tree  in  middle  of  road,  i  mile  northwest  of  intersection  with 
Bastrop  and  Caldwell  road 434. 14 

Darden  Springs,  4  miles  north  of;  1  mile  northwest  of  intersection  with 
Bastrop  and  Caldwell  road,  at  forks  with  a  settlement  road;  iron  post, 
marked -'S.  A.  499" .      498.744 

Blue  post-office,  4^  miles  southeast  of;  spike  in  root  on  north  side  of 
22-inch  post-oak  tree  on  south  side  of  road,  at  point  where  road  makes 
abend 521.99 

Blue  post-office,  3^  miles  southeast  of;  spike  in  root  on  east  side  of  south 
trunk  of  twin  post-oak  trees,  southwest  side  of  road,  100  feet  west  of 
point  where  a  private  road  leads  off  northward 516. 98 

Blue  post-office,  2  miles  south  of;  forks  of  Taylor  and  Giddings  road,  with 
a  private  road  leading  off  southeasterly,  25  feet  north  of  mile  board, 
marked  "Gid.  18M";  iron  post,  marked  "S.  A.511'' 510.693 

Blue  post-office,  1^  miles  south  of;  spike  in  root  on  north  side  of  14-inch 
post-oak  tree,  southwest  side  of  road  at  intersection  with  settlement 
road 488.03 

EASTWARD  A.L0NO  AUSTIIT  AND  LEXINGTON  ROAD  FROM  SETTLEMENT  ROAD,  |  MILE  WEST  OF 
CENTER  POC«T  CHAPEL  TO  UITERSECTION  WITH  TATLOE-OEORGBTOWN  ROAD. 

Center  Point  Chapel,  ^  mile  west  of;  southwest  corner  of  forks  of  Austin 
and  Lexington  road  with  a  settlement  road  leading  off  southward ;  iron 

post,  marked '*  S.  A.  487  " 486.834 

Second  Yegua  Creek,  floor  of  bridge  over 391.0 

Second  Yegua  Creek,  bed  of 379.0 

Center  Point  Chapel,  3i  miles  east  of;  south  side  of  road,  10  feet  east  of 
wire-fence  corner  at  forks  with  a  settlement  road  leading  southward; 

iron  post,  marked  "S.A.397" 396.895 

Lexington,  4  miles  west  of;  spike  in  root  on  south  side  of  22-inch  post-oak 

tree,  south  side  of  road,  50  feet  from  wire-fence  corner 408. 89 

Big  Creek  bridge,  floor  of 392.0 

Big  Creek,  bed  of 884.0 

Lexington,  3^  miles  west  of;  spike  in  root  on  north  side  of  20-inch  pin-oak 
tree,  south  side  of  road,  200  feet  east  of  Big  Creek  and  utilized  as  mile- 
post ''Lexington  3  mil" 388.15 

Lexington,  2  miles  west  of;  forks  of  Austin  and  Lexington  road  with 
Taylor-Georgetown  road,  50  feet  west  of  a  post-oak  tree  utilized  as  a 
milepost  "  Lexington  2  mil " ;  iron  post,  marked  "  S.  A.  464  " 463. 930 

NORTWESTBRLT  ALONG  TATLOR-GEORGETOWN  ROAD  TO  ELGIN  AND  LEXINGTON  PUBLIC 

ROAD. 

Lexington,  2}  miles  northwest  of;  spike  in  north  side  of  13-inch  post-oak 
tree  utilized  as  fence  comerpost,  south  side  of  forks  with  a  settlement 

road  leading  southwesterly 448. 23 
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Feet. 
Lexington,  4  miles  northwest  of;  spike  in  root  on  north  side  of  16-inoh 

post-oak  tree,  southwest  side  of  road,  100  feet  northwest  of  private  road 

leading  westerly 470.83 

Lexington,  5  miles  northwest  of;  spike  in  root  on  east  side  of  16-inch  post- 
oak  tree  on  south  side  of  road,  at  forks  with  settlement  road  leading 
southeasterly 4d4. 70 

Lexington,  5f  miles  northwest  of;  forks  of  Taylor-Georgetown  road  with 
Rockdale  public  road,  40  feet  northeast  of  a  4-inch  post-oak  tree  utilized 
as  a  guide  post ;  iron  post,  marked  "  S.  A.  471 '' 470. 986 

Lexington,  7  miles  northwest  of;  spike  in  base  of  20-inch  post-oak  tree, 
south  side  of  road  about  1  mile  west  of  farmhouse  standing  500  feet 
north  of  road 473.25 

Lexington,  8  miles  northwest  of;  spike  in  base  on  north  side  of  14-inch 
post-oak  tree,  northwest  side  of  road,  1,000  feet  northwest  of  farmhouse 
on  southwest  side  of  road 440. 13 

Walleye  Creek  bridge,  floor  of 414.0 

Walleye  Creek,  bed  of 405.0 

Florence  schoolhouse,  \  mile  east  of;  forks  of  Taylor- Georgetown  road  and 
Beankiss  ^'cut-off"  road, 500  feet  southwest  of  intersection  with  Elgin 
and  Lexington  road ;  iron  post,  marked '' S.  A.  469'' 469.020 

WB8TWABD  ▲KD  BOUTHWABD  ALONG  BLOIN  AtfD  LBXIKGTON  BOJlD  TO  ELGIir. 

Florence  schoolhouse,  ^  mile  west  of;  spike  in  base  west  side  of  12-inch 
pin-oak  tree,  east  side  of  road,  200  feet  northeast  of  bridge  across  Frost 
Creek 420.72 

Frost  Creek  bridge,  floor  of 422.5 

Frost  Creek,  bed  of 410.0 

Florence  schoolhouse,  2|  miles  west  of;  at  forks  of  Elgin  and  Lexington 
road  with  crossroad  to  Taylor- Georgetown  road,  125  feet  east  of  square 
bend  in  road  from  west  to  south ;  iron  post,  marke<l ''  S.  A.  472  " 472. 519 

Beaukiss,  2^  miles  east  of;  at  west  forks  of  Elgin  and  Lexington  road  with 
Taylor  and  Giddings  road,  5  feet  southwest  of  milepost  '^14  Mi.  to 
Elgin/'  alongside  southeast  fence  line;  iron  post,  marked  **  S.  A.  551 ". .      550. 586 

Beaukiss,  1  mile  northeast  of;  spike  in  root  on  west  side  of  10-inch  post- 
oak  tree,  norfch  side  of  road,  at  forks  with  road  to  Rochdale,  8  feet  east 
of  104nch  post-oak  tree  utilized  as  post  for  milepost  **  Rochdale  2  i  miles" .      538. 61 

Beaukiss,  2i  feet  east  of  southeast  comer  of  Oliver's  general  store  and  post- 
office,  on  north  side  of  Elgin  and  Lexington  road;  iron  post,  marked 
"S.A.  502" 50L821 

KLOIN  AXD  LBXINGTON  BOAO. 

Beaukiss,  2  miles  southwest  of;  spike  in  root  on  north  side  of  24-inch  post- 
oak  tree  on  southeast  fence  line,  300  feet  southwest  of  northwest  corner 
of  cultivated  fleld 488.15 

Beaukiss,  3^  miles  southwest  of;  200  feet  southeast  of  Siloam  schoolhouse, 
8  feet  east  of  southeast  comer  of  forks  of  roads;  iron  post,  marked 
"S.A.  497" 496.779 

Beaukiss,  4^  miles  southwest  of;  spike  in  base  north  side  of  14-inch  post- 
oak  tree,  3  feet  north  of  southeast  fence  line,  150  feet  northeast  of  a  cul- 
tivated fleld 506.35 

Elgin,  5f  miles  northeast  of;  10  feet  southwest  of  northwest  fence  comer, 
at  forks  of  Elgin  and  Lexington  road  with  a  road  to  Taylor;  iron  post, 
marked  "S.  A.  589" : 588.936 

Elgin,  4f  miles  northeast  of;  spike  in  ixK>t  on  southeast  side  of  18-inch 
post-oak  tree  near  middle  of  road,  500  feet  southwest  of  forks  with 
McDade  and  Taylor  road 565.77 
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Feet. 

Rattlesnake  Creek  bridge,  floor  of 544.0 

RaUlesnake  Creek,  bed  of 535.0 

Elgin,  3  miles  northeast  of;  tack  in  root  on  northwest  side  of  22-inch  elm 

tree  southeast  side  of  road,  southwest  bank  of  Rattlesnake  Creek 541. 70 

Elgin,  2^  miles  northeast  of;  500  feet  east  of  Redtown  schoolhouse,  3  feet 

sonth  of  southeast  fence  corner  at  forks  of  Elgin  and  Lexington  road 

with  a  public  road  leading  eastward ;  iron  post,  marked  ''  S.  A.  573  "...  573. 026 

£lfi>i°»  i  i^lo  northeast  of;  tack  in  stake  at  southwest  comer  of  cultivated 

field,  southeast  side  of  road,  150  feet  northwest  iff  negro  schoolhonse 

and  100  feet  northeast  of  square  bend  in  road 585. 18 

Missouri,  Kansas  and  Texas  Railway  crossing,  ^  mile  north  of  Elgin  sta- 
tion, top  of  rail 595. 0 

NORTHWARD  ALONO  MISSOURI.   KANSAS  AND  TBXA8  RAILWAY  TO  COUPLAND 

Milepost  934,  spike  in  back  of  second  telegraph  pole  north  of 597. 59 

MUepost  934,  first  public  road  crossing  north  of;  top  of  rail 599. 8 

Trestle  No.  2002,  top  of  rail 595.7 

Milepost  933,  spike  in  back  of  telegraph  pole 610. 82 

Trestle  No.  2001,  top  of  rail 597.4 

Trestle  No.  2000,  top  of  rail 591.9 

Trestle  No.  1999,  top  of  rail 579.4 

Milepost  932,  spike  in  third  telegraph  pole  north  of 576. 60 

TrestleNo.  1998,  top  of  rail 575.4 

Milepost  932,  first  public  road  crossing  north  of;  top  of  rail 585. 2 

TrestleNo.  1997,  top  of  rail 577.7 

Milepost  931,  spike  in  front  of  telegraph  pole 582. 06 

TrestleNo.  1995,  top  of  rail 580.3 

Travis  and  Bastrop  county  line,  public  road  crossing  at;  top  of  rail 594. 2 

Trestle  No.  1994,  top  of  rail 591.6 

Milepost  930,  spike  in  back  of  first  telegraph  pole  north  of 593. 06 

TrestleNo,  1993,  top  of  rail 606.3 

Milepost  929,  spike  in  front  of  first  telegraph  pole  north  of 598. 33 

Trestle  No.  1992,  top  of  rail 579.8 

TrestleNo.  1991,  top  of  rail 569.7 

TrestbNo.  1990,  top  of  rail 555.5 

Milepost  928,  spike  in  back  of  telegraph  pole 551.79 

TrestleNo.  1989,  top  of  rail 545.6 

Trestle  No.  1988,  top  of  rail 531.3 

TrestleNo.  1987,  top  of  rail 531.4 

Conpland,  top  of  rail  in  front  of  station 529. 7 

Conpland,  opposite  station,  50  feet  east  of  main  track  of  Missouri,  Kansas 
and  Texas  Railway,  and  5  feet  east  of  southwest  comer  of  fence  inclos- 
ing section-house  yard ;  ironpost,  marked ''526" 525.027 

WESTWARD  ALONG  BLOIN,  COUPLAND,  AND  TAYLOR  PUBLIC  ROAD,  FROM  OOUPLAND  TO 

aiCBS  CRO0SINO  AND  BTRR8VILLB  PUBUC  ROAD. 

Brushy  Creek  bridge,  floor  of 517.7 

Brushy  Creek,  bed  of 496.0 

WESTWARD  ALONO  RICXS  CROSSING  AND  BYBRSVILLB  PUBLIC  ROAD  FROM  ELODT,  COUPLAND, 

AND  TAYLOR  PUBLIC  ROAD  TO  BICB8  CROSSING. 

« 

Conpland,  2  miles  west  of;  spike  in  root  on  west  side  of  12-inch  leaning 
hackberry  tree  on  north  side  of  road,  25  feet  west  of  small  bridge  across 

ravine 510.64 

Coupland,  3  miles  west  of;  spike  in  root  on  north  side  of  12-inch  pin-oak 

tree,  south  side  of  road,  3  feet  from  fence  \  mile  west  of  forks  of  roads.  537. 50 
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Feet. 
Rices  Crossing,  1  mile  east  of;  spike  in  root  on  north  side  of  8-inch  elm 

tree  on  sonth  fence  line  of  road,  300  feet  west  of  small  farmhouse 529. 77 

Rices  Crossing,  southeast  corner  of  intersection  of  Rices  Crossing  and 

Byersville  road  with  Taylor  and  Manor  public  road,  150  feet  southwest 

of  schoolhouse;  iron  post,  marked  '^S.  A.  556'' 555.027 

SOUTHWAJKD  ALOXO  TAYLOR  AND  MANOR  PUBLIC  KOAD  FROM  RICES  CROSSING. 

Rices  Crossing,  1  mile  south  of;  spike  in  root  of  21-inch  hackberry  tree, 
25  feet  woHt  of  road,  250  feet  north  of  point  where  road  crosses  Brushy 

Creek 532.27 

Brushy  Creek,  bed  of 517.5 

Rices  Crossing,  2  miles  south  of;  spike  in  southwest  side  of  cedar-fence 
comerpost  at  point  where  road  makes  square  turn  from  north  to  west, 

35  feet  northwest  of  gate  to  a  pasture 559. 67 

Rices  Crossing,  3^  miles  south  of;  spike  in  charred  cedar-fence  corner- 
post,  west  side  of  road,  on  division  line  between  two  cultivated  fields, 

50  feet  north  of  gate 554.68 

Cottonwood  Creek,  west  fork,  floor  of  bridge 528.6 

Cottonwood  Creek,  west  fork,  bed  of 525. 0 

Rices  Crossing,  4  miles  south  of;  4  feet  north  of  northeast  fence  corner-    . 
post  at  forks  of  Taylor  and  Manor  road  with  a  public  road  leading  east- 
ward; iron  post,  marked  ''S.A.528" 527.138 

EASTWARD  ALONG  A  PUBLIC  ROAD  FROM  TAYLOR  AND  MANOR  ROAD  TO  TAYLOR  AND 

WEBBERVILLB  PUBLIC  ROAD. 

Manda  post-office,  2  miles  northwest  of;  spike  in  cedar  fencepost  15  feet 

cast  of  gate,  at  point  where  road  makes  square  turn  from  north  to  east.  542. 80 

Cottonwood  Creek,  east  fork,  floor  of  bridge 515. 6 

Cottonwood  Creek,  east  fork,  bed  of 511. 0 

Summit  of  hill,  divide  between  Cottonwood  and  Willow  creeks 570. 0 

Manda  post-office,  1  mile  north  of;  spike  in  fencepost  at  southwest  comer 

of  crossroads 565. 05 

SOUTHEASTERLY  ALONG  TAYIX>R  AND  WEBBERVILLB  PUBLIC  ROAD. 

Manda  post-office,  100  feet  southwest  of;  on  west  side  of  road  at  intersec- 
tion with  road  to  Elgin,  25  feet  south  of  fence  corner,  100  feet  southwest 
of  Lutheran  churoh ;  iron  post,  marked  ''  S.  A.  558  " 556. 975 

Manda  post-office,  1  mile  south  of;  spike  in  southeast  fence  comerpost  at 
point  where  road  makes  a  square  turn  from  north  to  east,  i  mile  west  of 
S w ed i sh  Free  Chapel 503. 70 

Manda  post-office,  2  miles  southeast  of;  spike  in  cedar  fencepost  east  side 
of  road,  8  feet  south  of  gate  at  north  end  of  private  lane  running 
parallel  to  public  road 522.49 

Manda  post-office,  3  miles  southeast  of;  spike  in  fence  comerpost  east  side 
of  road,  at  point  where  road  begins  a  ''goose  neck  **  curve  around  ravine.      513. 59 

Littig,  4^  miles  northwest  of;  spike  in  northeast  fence  comerpost  at  point 
where  road  makes  a  square  turn  from  north  to  east,  west  road  leading  to 
Manor 472.14 

Littig,  2^  miles  northwest  of;  wire  nail  in  south  gatepost  on  east  side  of 
road,  from  which  a  lane  leads  to  a  yellow  painted  farmhouse  about  600 
feet  east,  200  feet  southeast  of  a  negro  schoolhouse 480. 82 

EASTWARD  ALONG  MANOR  AND  M'OUINXESS  SETTLEMENT  ROAD. 

Littig,  1^  miles  west  of;  spike  in  west  gatepost  on  north  side  of  private 
road  running  from  Taylor  and  Webberville  road  to  Manor  and  McGuin- 
ness  settlement  road 466. 56 
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Willow  Creek  bridge,  floor  of 437.6 

Willow  Creek,  bed  of 426.0 

NOBTHBA8TBRLT  ALONG  HOUSTOK  AND  TKXAfl  CBNTRAL  BAILBOAD  FBOM   LITTIG. 

Littig  station,  top  of  rail  in  f^ont  of 464. 4 

Littig,  800  feet  east  of  station,  40  feet  south  of  Uoubton  and  Texa8  Central 
Railroad  track,  4  feet  north  of  right-of-way  fence  comerpost;  iron  post, 

marked  "8.  A.  470" 470.154 

Littig,  first  road  crossing  east  of;  top  of  rail 481. 7 

Trestle  No.  215  top  of  i-ail 487.6 

Milepost  92,  spike  in  front  of  third  telegraph  pole  east  of 487. 09 

Milepost  92,  first  public  road  crossing  northeast  of;  top  of  rail 500. 0 

Milepost  91,  spike  in  front  of  second  telegraph  pole  southwest  of 491. 04 

Milepost  91,  public  road  crossing  i  mile  northeast  of;  top  of  rail 501. 2 

Milepost  91, 1  mile  northeast  of;  spike  in  front  of  telegraph  |>ole  opposite 

water  tank 505.17 

Trestle  No  206,  top  of  rail 536.4 

Milepost  89,  528  feet  southwest  of;  top  of  rail  at  public  road  crossing 550. 7 

Milepost  89,  spi ke  in  front  of  third  telegraph  pole  southwest  of 549. 37 

Trestle  No.  204,  top  of  rail 557.4 

Trestle  No.  203,  top  of  rail 671.4 

Elgin  freight  depot,  top  of  rail,  in  front  of 579.4 

M'DADB,   MOBTHBBLY  TO  BRAUKISS,   AIX)NO  TATLOB  AND  M'DADB  BOAO. 

McDade,  li  miles  north  of ;  top  of  hill 562.0 

McDade,  2  miles  north  of;  spike  in  base  west  side  of  24-inch  post-oak 

tree  in  middle  of  road,  opposite  road  leading  off  to  west 538. 40 

McDade,  5  miles  north  of;  spike  in  base  on  east  side  of  9-inch  blackjack 
tree  on  west  side  of  road,  5  feet  east  of  west  fence  line,  150  feet  north  of 

farmhouse 509.31 

Mine  Creek,  bed  of 478.0 

McDade,  6  miles  north  of;  spike  in  base  on  west  side  of  8-inch  pin-oak 
tree  on  east  side  oi  road,  350  foot  south  of  forks  with  road  leading  to 

Giddings 469.53 

Willow  Creek  bridge,  floor  of 453.8 

Willow  Creek,  bed  of 448.0 

Beaukiss,  5  miles  south  of;  spike  in  root  on  west  side  of  13-inch  post-oak 
tree  in  middle  of  road,  80  feet  north  of  point  where  private  road  leads 

eastward 490.12 

Beaukiss,  3  miles  south  of;  spike  in  base  on  west  side  of  24-inch  post-oak 
tree,  east  side  of  road,  100  feet  north  of  forks  of  road  on  left  bank  of 

Spring  Branch 445. 76 

Beaukiss,  If  miles  south  of;  floor  of  bridge  across  Second  Tegua  Creek. . .       457. 3 
Second  Yegua  Creek,  bed  of 443. 0 

80UTHKBLT  ALONG   TAYLOB   AND    GIDDINGS    ROAD    FBOM    ITS    EABTBRN    INTEBSBCTION   WITH 

ELGIN   AND  LEXINGTON  ROAD. 

Blue  post-office,  3  miles  northwest  of;  spike  in  root  on  north  side  of  18-inch 
post-oak  tree  on  south  side  of  road,  500  feet  east  of  point  where  road 

makes  a  square  bend  from  north  to  east 445. 48 

Second  Yegua  Creek  bridge,  floor  of 408. 5 

Second  Yegua  Creek,  bed  of 394. 0 

Blue  post-office,  600  feet  east  of;  spike  in  base  of  east  side  of  16-inch  po8t- 
oak  tree  used  as  guidepost  at  northeast  corner  of  crossing  of  Taylor  and 
Giddings  and  Austin  and  Lexington  roads 474. 52 
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AUSTIN   QUADRANGLE. 
AUSTIN  TO  MIMICAL,  AliONO  INTERNATIONAL  AND  QKBAT  NORTHBHN  RAILROAD. 

Feet. 

Milepost  179,  spike  in  back  of  firat  telegraph  pole  south  of 480. 36 

Trestle  No.  382,  first  road  crossing  north  of;  top  of  rail 510. 3 

Milepost  178,  first  public  road  crossing  south  of;  top  of  rail 532. 8 

Milepost  178,  spike  in  front  of  second  telegraph  pole  north  of 537. 14 

Trestle  No.  378i,  public  road  crossing,  at  top  of  rail 568. 3 

Milepost  177,  spike  in  front  of  telegraph  pole  at 588.93 

Milepost  176,  spike  in  back  of  telegraph  pole  at 641.80 

Austin,  5  miles  north  of;  south  side  of  Bull  Creek  road,  750  feet  north  of 
signboard  at  Hooper  switch,  27  feet  east  of  track ;  iron  post,  marked 

"SA  702" 702.129 

Trestle  No.  375,  top  of  rail 705.4 

Milepost  174,  spike  in  front  of  second  telegraph  pole  north  of 700. 27 

Trestle  No.  374,  top  of  rail 705.9 

Milepost  173,  spike  in  front  of  first  telegraph  pole  south  of 716. 92 

Trestle  No.  371,  top  of  rail 720.3 

Milepost  173,  public  road  crossing  i  mile  north  of;  top  of  rail 722. 1 

Trestle  No.  370,  top  of  rail 722.3 

Milepost  172,  spike  in  front  of  first  telegraph  pole  north  of 746. 36 

Milepost  172,  first  road  crossing  north  of;  top  of  rail 748. 7 

Trestle  No.  369,  top  of  rail  ..v 746.4 

Dnval,  2f  miles  south  of;  south  side  of  Fiskville  public  road,  250  feet 
south  of  Amboy  station,  22  feet  west  of  track ;  iron  post,  marked  "  SA 

758'- 1..  758.077 

Amboy  station,  top  of  rail  in  front  of.... 758. 7 

Trestle  No.  366,  top  of  rail 760.8 

Milepost  170,  spike  in  back  of  telegraph  pole  at 792. 42 

Milepost  170,  public  road  crossing  i  mile  north  of;  top  of  rail 800. 7 

Trestle  No.  364,  top  of  rail 788.1 

Duval,  top  of  flat  limestone  rock  15  inches  in  diameter,  100  feet  north  of 
switch-head  block,  42  feet  west  of  track,  6  feet  south  of  telegraph  pole; 

bronze  tablet,  marked  "SA  797" 797.273 

Trestle  No.  362,  top  of  rail 799.4 

Milepost  168,  spike  in  back  of  telegraph  pole  at 831.67 

■ 

Milepost  167,  spike  in  back  of  second  telegraph  pole  north  of 7^.  90 

McNeil,  intersection  of  International  and  Great  Northern  Railroad  with 

the  Austin  and  Northwestern  Railroad  at 836.5 

McNeil,  75  feet  north  of  intersection  of  International  and  Great  Northern 
and  Austin  and  Northwestern  railroads,  22  feet  northeast  of  Austin  and 
Northwestern  Railroad  track ;  top  of  and  near  acute  point  of  triangular 

limestone  rock;  bronze  tablet,  marked  "SA836" 836.501 

M'NBIL  TO  LLANO,  ALONG  NOBTHWBSTSRN  RAILROAD. 

Milepost  17,  spike  in  first  telegraph  pole  north  of 813. 24 

Trestle  No.  17  A,  top  of  rail 804.8 

Milepost  18,  spike  in  first  telegraph  pole  southeast  of 822. 94 

Trestle  No.  18  A,  top  of  rail 815.7 

Milepost  19,  spike  in  first  telegraph  pole  west  of 820. 15 

Trestle  No.  19  A,  top  of  rail 841.5 

McNeil,  3^  miles  northwest  of;  west  side  of  public  road  22  feet  south  of 

track,  500  feet  east  of  section  house ;  iron  post,  marked  "  SA  857  " 857. 201 

GEORGETOWN   QUADRANGLE. 

Milepost  20,  first  public  road  crossing  northwest  of;  top  of  rail 892. 7 

Trestle  No.  20  A,  top  of  rail 888.7 
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Milepost  21  y  spike  in  front  of  first  telegraph  pole  east  of 906. 61 

Milei>o8t  21y  public  road  crossing  |  mile  west  of;  top  of  rail 930. 1 

Milepost22,  spike  in  front  of 918.49 

Trestle  No.  22  B,  top  of  rail 880.3 

Milepost  23,  spike  in  front  of  first  telegraph  pole  southeast  of 804. 87 

Brnshy  Creeky  trestle  over  top  of  rail 841.4 

Milepost  24,  spike  in  back  of  first  telegraph  pole  east  of 854. 60 

Trestle  No.  24  B,  top  of  rail 869.1 

Cedar  Park,  |  mile  east  of;  west  side  of  Roand  Rock  and  Buttercnp  public 

road  crossing,  26  feet  north  of  track ;  iron  post,  marked  **  SA  893'' 893. 281 

Trestle  No.  25  B,  top  of  rail 897.1 

Cedar  Park  and  Georgetown  public  road  crossing,  top  of  rail 815. 9 

Cedar  Park  post-office,  top  of  rail  in  front  of 919. 2 

Milepost  26,  spike  in  back  of  second  telegraph  pole  northwest  of 923. 69 

Trestle  No.  26  A,  top  of  rail 924.5 

Cedar  Park,  1^  miles  northwest  of;  northwest  side  of  Georgetown  aud 
Travis  county-line  public  road,  46  feet  southwest  of  track  at  right-of- 
way-fence  comer;  iron  post,  marke<l  '*8A  968" 968.224 

Trestle  No.  27  A,  top  of  rail 967.0 

Milepost  28,  public  road  crossing  100  feet  east  of;  top  of  rail  999. 7 

Milepost  28,  spike  in  front  of  first  telegraph  pole  east  of 1, 001. 53 

Trestle  No.  28  A,  top  of  rail 975.5 

Milepost  29,  spike  in  front  of  6rBt  telegraph  pole  northwest  of 972. 93 

Leander,  If  miles  southeast  of;  southeast  side  of  public  road  crossing,  45 

feet  sonthwest  of  track ;  iron  post,  marked  "  SA  993  " 993. 092 

Trestle  No.  29  B,  top  of  rail 993.1 

Milepost  30,  public  road  crossing  i  mile  northwest  of;  top  of  rail 1, 004. 6 

Trestle  No.  30  A,  top  of  rail 976.0 

Leander,  650  feet  south  of  station  at ;  on  south  side  of  public  road,  46  feet 

west  of  track;  iron  post,  marked  "SA983" 983.078 

Leander  station,  top  of  rail  in  front  of 980.4 

Trestle  No.  31  A,  top  of  rail 972.3 

Milepost  32,  spike  in  front  of  first  telegraph  pole  south  of 966. 74 

Trestle  No.  32  B,  top  of  rail 969.3 

Milepost  33,  375  feet  south  of;  spike  in  north  side  of  6  by  8  inch  fencepost, 

6.5  feet  east  of  track,  south  side  of  public  road 1,000.51 

Public  road  crossing,  top  of  rail v 1,  000.3 

Trestle  No.  33  C,  top  of  rail 963.3 

Milepost  34,  spike  in  front  of 946.26 

Trestle  No.  34  A,  top  of  rail 934.2 

Trestle  No.  35  A,  top  of  rail  at  north  end 912.1 

Gabriel  River,  600  feet  north  of;  spike  in  back  of  6  by  8  inch  pine  fence- 
post,  7  feet  east  of  track  at  cattle  guard 914. 12 

Gabriel  River,  ^  mile  north  of;  settlement  road  crossing,  top  of  rail 945. 1 

Liberty  Hill,  3  miles  southeast  of;  north  side  of  settlement  road,  27  feet 

east  of  track;  iron  post,  marked  "SA968" 968.064 

M  ilepost  37,  spike  in  back  of  first  telegraph  pole  southeast  of 981. 55 

Trestle  No.  37  A,  top  of  rail 988.3 

Milepost  38,  spike  in  front  of 1,001.97 

Trestle  No.  38  A,  top  of  rail 1,005.8 

Liberty  Hill  station,  top  of  rail  in  front  of 1,038.1 

Liberty  Hill  station,  80  feet  northwest  of  northwest  corner  of;  50  feet  north- 
east of  main  track  on  northwest  side  of  Liberty  Hill  and  Round  Rock 

public  road;  iron  post,  marked  "8A1040" 1,040.198 

Trestle  No.  39  A,  top  of  rail 1,046.2 
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Milepost  40,  spike  in  front  of  first  telegraph  pole  east  of 1, 072. 12 

Milepost  40, 500  feet  west  of;  public  road  crossing,  top  of  rail 1, 063. 1 

Trestle  No.  40A,  top  of  rail 1,055.1 

Liberty  Hill,  2^  miles  northwest  of;  on  south  Bide  of  settlement  road,  28 
feet  east  of  track;  iron  post,  marked  "SA  1098" 1,098.156 

BURNET  QUADRANGLE. 

Milepost  42,  spike  in  front  of  first  telegraph  pole  north  of 1, 120. 90 

Milepost  43,  spike  in  front  of  first  telegraph  pole  northwest  of 1, 137. 98 

Milepost  44,  spike  in  front  of  first  telegraph  pole  northwest  of 1, 148. 20 

Milepost  45,  spike  in  back  of  third  telegraph  pole  northwest  of 1, 166. 47 

Milepost  46,  spike  in  back  of  first  telegraph  pole  southeast  of 1, 173. 47 

Bertram,  If  miles  southeast  of;  on  southeast  side  of  a  settlement  road,  43 

feet  southwest  of  track ;  iron  post,  marked  '*  SA  1 198  " 1, 198. 134 

Milepost  48,  spike  in  back  of  third  telegraph  pole  southeast  of 1, 210. 80 

Bertram,  120  feet  southeast  of  station;  24  feet  southwest  of  track  on 
northwest  side  of  Bertram  and  Brooks  Mill  public  road;  iron  post, 

marked  "SA1266" 1,266.472 

Bertram, in  front  of  station;  top  of  rail 1,267.6 

Milepost  50,  spike  in  back  of  first  telegraph  pole  east  of 1, 285. 40 

Trestle  No.  50  A,  top  of  rail 1,301.0 

Milepost  51,  spike  in  back  of  second  telegraph  pole  east  of 1, 307. 07 

Milepost  52,  i  mile  southeast  of;  road  crossing,  top  of  rail 1, 343. 5 

Milepost  52,  spike  in  back  of  third  telegraph  pole  northwest  of 1, 344. 67 

TreBtleNo.52  A.topof  rail..; 1,337.5 

Milepost  53,  spike  in  front  of  first  telegraph  pole  northwest  of 1, 343. 28 

Milepost  54,  spike  in  front  of  6r8t  telegraph  pole  west  of 1, 399. 13 

Milepost  55,  spike  in  back  of  first  telegraph  pole  east  of 1, 419. 14 

Milepost  56,  spike  in  back  of  first  telegraph  pole  north  west  of 1, 474 .  09 

Burnet,  3^  miles  east  of;  500  feet  west  of  head  block  of  switch  at  summit, 
57  feet  southwest  of  milepost  57, 19  feet  south  of  main  track,  top  of  lime- 
stone outcrop;  iron  post, marked  "SA  1494" 1,494.311 

Trestle  No.  58  A,  top  of  rail 1,400.0 

Burnet,  2  miles  east  of;  47  feet  west  of  track,  17  feet  south  of  gate  at  a 

private  road  crossing ;  iron  post,  marked  "  SA  1387  " 1, 387. 083 

Milepost  59 ;  spike  in  back  of  second  telegraph  pole  west  of 1, 339. 00 

Trestle  No.  59  A,  top  of  rail 1,299.1 

Burnet,  ^  mile  south  of  station;  on  southeast  side  of  Pecan  street,  30  feet 

southwest  of  track;  iron  post,  marked  "SA1282" 1,282.185 

Trestle  No.  60  A,  top  of  rail 1,287.8 

Burnet,  top  of  rail  in  front  of  station 1,293.9 

Burnet,  east  front  of  county  court-house,  in  north  end  of  first  window  sill 

south  of  entrance ;  bronze  tablet,  marked  "  SA  1300  " 1,  299. 785 

Trestle  No.  60  B,  top  of  rail 1,277.8 

Milepost  61,  spike  in  front  of  telegraph  pole  opposite  to 1, 263. 87 

Trestle  No.  61  A,  top  of  rail 1.252.2 

Milepost  62,  spike  in  front  of  first  telegraph  pole  northeast  of. 1, 256. 14 

Burnet,  2  miles  southwest  of;  on  northwest  side  of  Burnet  and  Marble 
Falls  public  road,  36  feet  northeast  of  track;  iron  post,  qiarked  ''SA 

1250'' 1,250.04 

Trestle  No.  62  A,  top  of  rail 1,239.2 

Milepost  63,  spike  in  front  of  second  telegra])h  pole  northeast  of 1, 230. 43 

Trestle  No.  63  A,  top  of  rail 1,232.8 

Milepost  64,  spike  in  front  of  first  telegraph  pole  south  of 1, 188. 07 
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Trestle  No.  64  A,  top  of  rail 1,185.6 

Milepost  65,  Hpike  iu  front  of  telegraph  pole  opposite  to 1 ,  175. 550 

Trestle  No.  65  A,  top  of  rail 1,127.0 

Jlilepost  66,  spike  in  front  of  telegraph  pole  opposite  to 1, 124. 22 

Trestle  No.  66  A,  top  of  rail 1,112.0 

Fairland,  3  miles  northeast  of;  on  soath  side  of  a  private  road  crossing  i 
mile  north  of  Sudduth  section  house,  27  feet  west  of  track;  iron  post, 

marked  "SA  1142*' 1,142.072 

Sndduth  section  house,  top  of  rail  in  front  of 1, 143. 4 

Milepost  68,  spike  in  back  of  second  telegraph  pole  southwest  of 1, 139. 37 

Trestle  No.  68  C,  top  of  rail 1,119.8 

Milepost  69,  spike  in  back  of  telegraph  pole  opposite  to 1, 068. 80 

Tre8tleNo.69  A,topof  rail 1,060.1 

Milepost  70, 100  feet  southwest  of  public  road  crossing,  top  of  rail 922. 5 

Trestle  No.  70  A,  top  of  rail 976.8 

Fairland  station,  east  side  of;  top  of  rail 972. 5 

Fairland,  70  feet  southwest  of  Marble  Falls  branch  track,  on  southeast 
aide  of  Burnet  and  Fredericksburg  public  road ;  iron  post,  marked  **  SA 

953" a53.269 

Milepost  71,  spike  in  front  of  first  telegraph  pole  east  of 963. 45 

Trestle  No.  71  A,  top  of  rail 964.1 

Milepost  72,  ^  mile  east  of;  Burnet  and  Fredericksburg  road  crossing,  top 

of  rail 967.2 

Trestle  No.  71  C,  top  of  raU 966.4 

Milepost  72,  spike  in  back  of  first  telegraph  pole  west  of 960. 04 

Trestle  No.  72  A,  top  of  rail 966.6 

Fairland,  3  miles  southwest  of;  on  southeast  side  of  Burnet  and  Fredericks- 
burg public  road  crossing,  near  right  of  way  fence  comer,  44  feet  south 

of  track;  iron  post,  marked  "  SA  992" 992.04 

Trestle  No.  73  D,  top  of  rail 989.2 

Milepost  74,  spike  in  back  of  third  telegraph  pole  west  of 984. 69 

Trestle  No.  74  C,  top  of  rail 963.2 

Milepost  75,  spike  iu  front  of  second  telegraph  pole  west  of 958. 29 

Trestle  No.  75  A,  top  of  rail 930.9 

Milepost  76,  spike  in  front  of  first  telegraph  pole  west  of 915. 06 

Trestle  No.  76  B,  top  of  rail 903.1 

Kingsland,  3  miles  southeast  of;  on  north  side  of  a  public  rood,  52  feet 
south  of  track  and  110  feet  west  of  trestle  No.  76  C ;  iron  post,  marked 

"SA  881" 881.329 

Trestle  No.  77  B,  top  of  rail 852.0 

Milepcst  78,  spike  in  front  of  first  telegraph  pole  northwest  of '   840. 62 

Trestle  No.  78  B,  top  of  rail 847.3 

Milepost  79,  spike  in  back  of  first  telegraph  pole  southeast  of 847. 37 

Bridge  No.  79  A,  over  Colorado  River,  top  of  rail 851. 4 

Kingsland,  top  of  rail  in  front  of  station 856. 3 

Kingsland,  near  southwest  corner  of  small  park  opposite  station,  21  feet 

north  of  main  track ;  iron  post,  marked  " SA  856" 856. 298 

Trestle  No.  79  B,  top  of  rail 850.7 

Milepost  81,  i  mile  southeast  of;  top  of  rail  nt  road  crossing 879. 2 

Trestle  No.  80  C,  top  of  rail 884.5 

Milepost  81,  spike  in  front  of  first  telegraph  pole  south  of 893. 4 

Trestle  No.  81  B,  top  of  rail 896.8 

Milepost  82,  spike  in  front  of  first  telegraph  polo  south  of 029. 15 

Trestle  No.  82  A,  top  of  rail 935.8 
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KingslaDd,  3  miles  northwest  of;  at  forks  of  old  Fort  Mason  and  Kinjjj^s- 

land  and  Llano  public  roads,  70  feet  west  of  track,  23  feet  north  of  twin 

elm  tree  utilized  as  a  milepost  ''Kingsland 3^ miles";  iron  post,  marked 

''SA954" 953.462 

Trestle  Ko.  83  C,  top  of  rail 927.8   ' 

Milepost  84,  spike  in  back  of  first  telegraph  pole  southeast  of 926. 24 

Trestle  No.  84  A,  top  of  rail 921.4 

Bridge  No.  84  B,  top  of  rail 913.7 

Trestle  No.  85  A,  top  of  rail 914.1 

Kingsland,  5^  miles  northwest  of,  on  west  side  of  settlement  road,  ^  mile 

southeast  of  bridge  No.  85  B,  over  Sandy  Creek,  27  feet  southwest  of 

track;  iron  post,  marked  "SA914" 913.536 

Bridge  No. 85  B,  over  Sandy  Creek,  top  of  rail 913.8 

Trestle  No.  85  C,  top  of  rail 922.7 

LLANO   QUADRAX6LS. 

Milepost  86,  spike  in  front  of  first  telegraph  pole  northwest  of 931. 07 

Trestle  No.  86  A,  top  of  rail 937. 4 

Bridge  No.  86  B,  top  of  rail 937.6 

Milepost  87,  spike  in  back  of  second  telegraph  pole  southeast  of 953. 71 

Trestle  No.  87  A,  top  of  rail 961.9 

Gruphite  station,  top  of  rail  in  front  of 986.6 

Milepost  88,  spike  in  front  of  telegraph  pole  opposite  to 997. 28 

Trestle  No.  88  A,  top  of  rail 1,004.0 

Llano,  lOi  miles  southeast  of,  on  north  side  of  Lone  Grove  public  road,  1^ 
miles  northwest  of  Graphite  station,  19  feet  east  of  track;  iron  )>ost, 

marked  "SA  1015" 1,014.475 

Trestle  No.  89  A,  top  of  rail 994.0 

Bridge  No.  89  C 959.5 

Milepost  90,  spike  in  front  of  first  telegraph  pole  northwest  of 959. 87 

Milepost  91,  spike  in  back  of  second  telegraph  x>ole  northwest  of ^ 956. 3 

Llano,  8  miles  southeast  of,  on  northwest  side  of  a  private  road,  500  feet  - 
southeast  of  trestle  No.  91  A,  22  feet  southwest  of  track ;  iron  post,  marked 

"SA967" 966.651 

Bridge  No.  91  B,  top  of  rail 970.2 

Milepost  93,  spike  in  front  of  fourth  telegraph  pole  southwest  of 968. 51 

Bridge  No.  93  B,  top  of  rail 974.3 

Llano,  5|  miles  northeast  of;  5  feet  northeast  of  gate  at  entrance  to  Bes- 
semer station  grounds,  150  feet  north  of  track;  iron  post,  marked  '*  SA 

988" 987.621 

Trestle  No.  93  C,  top  of  rail ' 981.1 

Trestle  No.  94  B,  top  of  rail 981.0 

Bridge  N0.94E,  top  of  rail...: 981.3 

Milepost  95,  spike  in  back  of  second  telegraph  pole  northeast  of   981. 97 

Trestle  No.  95  D,  top  of  rail 994.5 

Milepost  96,  spike  in  back  of  fifth  telegraph  pole  southwest  of 985. 37 . 

Trestle  N0.96B,  top  of  rail 1,006.2 

Llano,  2^  miles  southeast  of;  9  feet  east  of  private  road  gate,  45  feet  north 

of  track;  iron  post,  marked  "SA  1027" 1,026.503 

Trestle  No.  97  B,  top  of  rail 1,025.6 

Milepost  98,  spike  in  front  of 1,013.35 

Trestle  No.  98  C,  top  of  rail 1,017.4 

Llano,  passenger  station,  top  of  rail  in  front  of 1, 028.9 

Llano,  in  front  of  small  park  at  east  end  of  freight  depot,  32  feet  south  of 
main  track;  iron  post,  marked  "SA1029" 1,028:743 
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Feet. 

Llano,  Ford  8tre«t|  floor  of  bridge  over  Llano  River 1, 020. 3 

Llano,  county  conrt-houfle,  south  side  of  entrance  on  east  f^ont  of;  chiseled 

OTOM  on  balustrade  in  front  of  pillar 1, 049. 38 

Llano,  county  coart-bouse,  south  side  of  entrance  on  east  front  of;  in  face 

of  pedestal  to  pillar;  bronze  tablet,  marked  <'SA  1050" 1,049.632 

LLANO  TO  FBBDKBICXfiBUBO,   ALONG  LLANO  AND  FBBDBRICK8BUBO  PUBUO  BOAD. 

Llano,  1  mile  south  of;  100  feet  north  of  farmhouse;  spike  in  root  of  west 
side  of  16<tnch  live-oak  tree  (utilized  as  fencepost)  on  east  side  of  road.  1, 080. 71 

Llano,  2f  miles  south  of;  on  west  side  of  road  125  feet  south  of  Oatmau 
Creek,  45  feet  south  of  northeast  comer  of  a  cultivated  field;  iron  post, 
marked  **8A  1075" 1,074.715 

Llano,  3i  miles  south  of;  bed  of  Oatman  Creek 1, 080. 0 

Llano,  4  miles  south  of;  spike  in  base  of  west  side  of  24-inch  post-oak 
tree  (utilized  as  fencepost)  east  side  of  road,  about  500  feet  southeast 
of  schoolhonse 1,117.53 

Llano,  6  miles  south  of;  41  feet  west  of  east  fence  line  of  road,  22  feet 
west  of  wagon  tracks  in  clump  of  scrub  live  oaks  on  sunmiit  of  hill; 
iron  post,  marked  **SA  1244" 1,243.864 

Oxford,  If  miles  north  of;  90  feet  north  of  26  inch  dead  post-oak  tree  on 
west  side  of  road  near  summit  of  hill;  iron  post,  marked  ''SA  1430".. .  1,429.89 

Oxford,  15  feet  south  of  post-office  on  west  side  of  road;  iron  post,  marked 
"8A1333" 1,832.765 

Oxford,  2^  miles  south  of;  14  feet  south  of  gate  on  east  side  of  road,  at  Junc- 
tion with  settlement  road  rnnning  east  to  Click;  iron  post,  marked 
*'8A1221" 1,220.873 

Sandy  Creek,  bed  of 1,142.0 

Oxford,  4f  miles  south  of;  5  feet  south  of  13-inch  post-oak  tree  utilized  as 
a  gatepost,  on  west  side  of  roa<l,  at  j  auction  with  road  running  west  to 
the  Enchanted  Rock;  iron  post, marked  ''8A  1261" 1,260.869 

FREDERICKSBURG  QUADRANGLE. 

Oxford,  9  miles  south  of;  east  side  of  road,  at  junction  with  road  running 
east,  10  feet  north  of  18>inch  post-oak  tree  utilized  as  a  gatepost;  iron 
post,marked"8A1287" 1,287.787 

Oxford,  12|  miles  south  of;  east  side  of  zoad  on  west  slope  of  Bell  Moun- 
tain at  summit  of  hill ;  iron  post,  marked  *'8A  1851" 1,850.851 

Oxford,  13i  miles  south  of;  on  west  side  of  road,  about  100  feet  north  of 
farmhouse  on  east  side  of  road ;  spike  in  root  east  side  of  12-inch  elm 
tree 1,854.36 

Fredericksburg,  14^  miles  northeast  of;  12  feet  west  of  southwest  fence  cor- 
,  ner,  at  junction  with  Willow  City  and  Llano  road;  iron  post,  marked 
"8A1749" 1,749.677 

Willow  Creek,  bed  of 1,700.0 

Fredericksburg,  12^  miles  northeast  of;  8  feet  north  of  northwest  fence 
comer,  at  junction  with  Burnet  and  Fredericksburg  public  road;  iron 
post,  marked  "  8A  1826  " 1,826.774 

Fredericksburg,  9i  miles  northeast  of;  on  northwest  side  of  road  by  wire 
fence,  27  feet  northwest  of  14-inch  post-oak  tree  at  fence  angle;  iron 
post,  marked  "8A1953" 1,953.842 

Summit  of  hill 1,980.0 

Fredericksburg,  6^  miles  northeast  of;  on  west  side  of  road,  60  feet  east  of 
gate  at  Grobe's  farm,  4  feet  west  of  15-inch  post-oak  tree  utilized  as  fence-         ^ 
oomerpost;  iron  post,  marked ''SA  1724" 1,724.819 
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Feet. 
Fredericksburg,  4^  miles  northeast  of;  18  feet  north  of  fence  comer  at  angle 

in  road,  650  feet  northeast  of  Palo  Alto  Creek;  iron  post,  marked  '^  SA 

1649" 1,649.799 

Palo  Alto  Creek,  bed  of 1,628.0 

Fredericksburg,  2|  miles  northeast  of;  at  forks  with  a  settlement  road 
running  northward,  8  feet  northeast  of  northeast  fence  comer ;  iron  post, 
marked '*  SA  1824  " 1,824.817 

Fredericksburg,  f  mile  northeast  of;  40  feet  northeast  of  fence  corner  at 
lane  running  northeasterly,  spike  in  cedar  fencepost 1, 709. 98 

Fredericksburg,  county  conrt-hoase,  southeast  front  of;  in  stone  trim- 
ming at  corner  of  projection,  7  feet  northeast  of  entrance;  bronze  tablet, 
marked '*SA  1708" 1,708.864 

Fredericksburg,  northwest  side  of  Fredericksburg  and  Comfort  public 
road,  55  feet  southwest  of  Main  street ;  iron  post,  marked  **  SA  1695  "...   1, 695. 942 

FRSDRRICKSBDBO  TO  COMFORT,  ALONG  FBEDBRICK8BUBG  AND  COMFOBT  ROAD. 

Barron's  Creek,  bed  of 1, 655. 0 

Fredericksburg,  1^  miles  south  of;  southeast  corner  of  intersection  with 
settlement  road,  spike  in  fence  corner  post 1,  715. 73 

Fredericksburg,  2  miles  south  of;  10  feet  west  of  east  fence  line  at  right- 
angle  bend  in  road  from  west  to  south,  spike  in  root  west  side  6- inch 
post-oak  tree 1,707.84 

Fredericksburg,  4^  miles  south  of;  on  north  side  of  road  4  feet  west  of 
fence  post  at  slight  angle,  on  north  bank  of  Pedernales  River;  iron  post, 
marked  "SA  1609" 1,609.920 

Pedernales  River,  bed  of 1,572.0 

Fredericksburg,  6^  miles  south  of;  on  summit  of  hill,  15  feet  south  of  twin 
scrub  pin  oak  tree,  3  feet  east  of  west  fence  line  of  road;  iron  post, 
marked  "SA  1779" 1,779.986 

Fredericksburg,  9  miles  south  of;  2  feet  northeast  of  fence-corner  post  on 
west  side  of  road,  105  feet  south  of  9-mile  post;  iron  post,  marked 
"SA1865" 1,865.841 

Fredericksburg,  11  miles  south  of;  on  east  side  of  road  and  south  bank  of  ^ 
Bear  Creek,  spike  in  root  west  side  12-inoh  scrub  live-oak  tree,  utilized 
as  a  gatepost 1,841.22 

Fredericksburg,  12^  miles  south  of;  west  side  of  road  opposite  to  a  stone 
farmhouse,  spike  in  root  east  side  16-inch  live-oak  tree  utilized  as  a 
gatepost 1,918.84 

Comfort,  Hi  miles  north  of;  7  feet  east  of  22-inch  dead  post-oak  tree  util- 
ized as  a  fence-corner  post  at  right-angle  bend  in  road  from  east  to 
south;  iron  post,  marked  "SA  1976" 1,976.747 

Comfort,  9^  miles  north  of;  on  west  side  of  road  7  feet  north  of  gate ;  iron 
post,  marked  "SA  2094" 2,094.955 

Comfort,  6^  miles  north  of;  18  feet  north  of  gate  opening  into  a  cultivated 
field  on  west  side  of  road  by  a  stone  wall ;  iron  post,  marked  "  SA  1714  " .  1,  715. 052 

North  Creek,  bed  of 1,597.0 

Comfort,  4^  miles  north  of;  east  side  of  road  on  bank  of  North  Creek, 
spike  in  base  south  side  of  ll-inch  sycamore  tree 1, 551. 75 

Comfort,  3^  miles  north  of;  10  feet  north  of  farm  gate,  600  feet  west  of  a 
stone  farmhouse  on  west  side  of  road:  iron  post,  marked  "SA  1530". ..  1, 531.056 

Comfort,  li  miles  north  of;  north  of  guidepost  "To  Cypress  Creek"  at 
northwest  corner  of  junction  with  road  running  northwesterly:  iron 
post,  marked  "  SA  1521 " 1,522.11 

Comfort.  San  Antonio  and  Aransas  Pass  Railway  station,  at  iron  post 
opposite  to 1,436.630 
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.See  Cares  to  Willow  Cit^f  along  public  roads,  ria  Round  Mountain, 

AUSTIN    QUADRANGLB. 
WESTWARD  ALOlfO  BKB  CAYBS  AND  BOUND  MOUNTAIN  PUBUC   BOAD. 

Fe«t. 

Little  Barton  Croek,  bed  of 996.0 

Bee  Caves,  3^  miles  west  of;  13  feet  west  of  fenoe-eomer  post  south  side 
of  road  at  bend  in  road  from  northeast  to  west;  iron  post,  marked  ^'  SA 
1193" 1,192.918 

Bee  Caves,  6}  miles  west  of;  east  side  of  road  10  feet  north  of  twin  elm 
trees  at  corner  of  stone  wall ;  iron  post,  marked  *'  SA  1120'' 1, 119. 966 

Junction  with  Austin  and  Round  Mountain  road 1,355.0 

BLANCO   QUADRANGLE. 
NOBTHWBSTEHLT  ALONG  AUSTIN  AND  ROUND  MOUNTAIN  PUBUO  ROAD  TO  ROUND  MOUNTAIN. 

Shingle  Hill,  summit  of  road  at 1,373.0 

Bee  Caves,  9  miles  northwest  of;  at  forks  with  a  settlement  road  running 
southward;  iron  post,  marked  "SA1321" 1,320.782 

Bee  Caves,  10  miles  northwest  of;  between  old  and  new  wagon  tracks, 
nail  in  root  west  side  live-oak  stump 1, 176.84 

Cypress  Mill,  10^  miles  southeast  of ;  in  top  of  24  by  48  inch  limestone  out- 
crop on  northeast  side  of  road ;  bronze  tablet,  marked  **  SA  921 " 921. 261 

Hamilton  Branch,  bed  of 842.0 

Pedernales  River,  bed  of. 695. 0 

Cypress  Mill,  8  miles  southeast  of;  in  top  of  limestone  outcrop,  west  bank 
of  Pedernales  River,  north  ride  of  road,  21  feet  south  of  picket-fence 
corner;  tablet,  marked ''SA  815" 815.076 

Cypress  Mill,  5^  miles  southeast  of;  3  feet  north  of  cedar  post  at  angle  in 
fence  on  north  side  of  road,  300  feet  west  of  a  farmhouse ;  iron  post, 
marked  "SA  928" 927.953 

Cypress  Mill,  2^  miles  southeast  of;  at  forks  with  settlement  road  running 
southwest:  iron  post,  marked  '*SA964" 964.008 

Cypress  Mill,  in  top  of  limestone  rock  4  feet  in  diameter,  west  side  of   * 
road,  250  feet  northeast  of  post-office,  100  feet  south  of  Cypress  Creek; 
l>ronze  tablet, marked  "SA  976" 975.569 

Cypress  Creek,  bed  of 970. 0 

Cypress  Mill,  3  miles  northwest  of;  2  feet  east  of  telephone  on  summit  of 
hill,  north  side  of  road ;  iron  post,  marked  "  SA  1172  " 1, 171 .  837 

Round  Mountain,  2^  miles  southeast  of;  300  feet  southeast  of  bridge  over 
a  dry  branch,  spike  on  northeast  side  of  telephone  pole  southwest  side 
of  road*. 1,166.44 

Round  Mountain,  1|  miles  southeast  of;  in  front  of  vacant  one-story  stone 
house  on  northeast  side  of  road,  spike  in  southwest  side  of  telephone 
pole 1,177.57 

Round  Mountain,  ^  mile  east  of  post-office  at ;  4  feet  west  of  fence  corner, 
200  feet  northwest  of  Baptist  church  at  forks  of  roads;  iron  post, 
marked  "SA129t" 1,291.997 

Cypress  Creek,  northeast  fork,  bed  of 1, 241. 0 

Round  Mountain,  at  junction  of  Round  Mountain  and  Llano  and  Round 
Mountain  and  Fredericksburg  public  roads,  spike  in  west  side  of  tele- 
phone pole - 1, 255. 40 

NORTHWESTERLY  ALONG  BOUND  MOUNTAIN  AND  LLANO  PUBLIC  ROAD  TO  SMITH'S  BANCH. 

Round  Mountain,  2^  miles  northwest  of;  4  feet  west  of  gate  to  a  pasture 

on  south  side  of  road ;  iron  post,  marked  "  SA  1413  " 1, 412. 991 

Hill,  summit  of 1,496.0 
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Feet. 

Pecan  Creek,  bed  of 1,330.0 

Ronnd  Monniaiiii  5  miles  northwest  of;  northwest  side  of  road,  18  feet 
southeast  of  telephone  pole  at  slight  bend  in  road;  iron  post,  marked 

"8A1374"... 1,373.777 

Ronnd  Mountain,  8|^  miles  northwest  of;  at  Smith's  ranch,  5  feet  son  theast 
of  gate  southwest  side  of  road  at  intersection  with  Fredericksburg  and 
Marble  Falls  road;  iron  post,  marked  "SA  1171" 1, 170.911 

« 
SOUTHWKSrrBBLY  ALONG  FRBDBICKBBUBa  AND    MABBLB  FALLS  PUBLIC  BOAD  PBOM  SIOTH'S 

BANCH. 

Smith's  ranch,  2  miles  west  of;  north  side  of  road  on  east  edge  of  a  small 

dry  creek,  spike  in  base  north  side  20-inch  post- oak  tree 1^  101. 55 

Walnut  Creek,  west  fork,  bed  of 1,083.0 

Smith's  ranch,  3  miles  west  of;  7  feet  north  of  gate  on  division  fence  line 
north  side  of  road;  iron  post,  marked  "SA  1149'' 1, 148.967 

SOUTHWB8TKRLY  ALONG  FBKDKBICKSBUBO  AND  BUBNET  PUBLIC  BOAD. 

Smith's  ranch,  4  miles  west  of;  7  feet  west  of  east  fence  line,  400  feet 

south  of  gate,  nail  in  stump  of  limb  at  base  of  8- inch  mesquite  tree 1, 116. 70 

White  Creek,  bed  of 1,(U6.0 

Blowout,  4|  miles  northeast  of;  7  feet  southwest  of  gate,  800  feet  south- 
west of  White  Creek  on  northwest  side  of  road;  iron  post,  marked  "  SA 

1075" 1,074.699 

Blowout,  2^  miles  northeast  of;  east  side  of  road  on  north  bank  of  small 

creek,  nail  in  root  east  side  16-inch  live-oak  tree 1. 199.07 

Comanche  Creek,  bed  of 1,230.0 

Blowout,  If  miles  northeast  of;  2  feet  southwest  of  gate,  500  feet  south- 
west of  Comanche  Creek  on  northwest  side  of  road;  iron  post,  marked 
'*SA1240" 1,239.906 

FREDERICKSBURG  QUADRANGLE. 

Blowout,  1  mile  southwest  of;  in  top  of  granite  outcrop,  11  feet  east  of   ^ 
stone  wall  on  west  side  of  road,  80  feet  southwest  of  gate ;  bronze  tablet, 

marked  "SA  1403" 1,402.565 

Blowout,  2  miles  southwest  of;  west  side  of  road  at  angle  in  stone  wall  on 

summit  of  hill,  nail  in  root  east  side  18-inch  post-oak  tree 1, 438, 95 

Coal  Creek,  bed  of 1,337.0 

Blowout,  3f  miles  southwest  of;  3  feet  south  of  mail-box  post  at  forks  of 

roads;  iron  post,  marked  *'SA1544" 1,543.742 

Willow  City,  6  miles  northeast  of;  west  side  of  load  at  forks,  nail  in  root 

east  side  12-inch  post-oak  tree 1,550.09 

Willow  City,  3|  miles  northeast  of;  12  feet  northeast  of  dead  post-oak 
tree  utilized  as  fence-comer  post  north  side  of  road;  iron  post,  marked 

"SA1630" •. 1,629.870 

Willow  City,  1  mile  northeast  of;  200  feet  west  of  gate  on  north  side  of 

road,  nail  in  root  north  side  12-inch  post-oak  tree 1, 679. 37 

Willow  City,  8  feet  west  of  northeast  corner  of  Rick's  cotton  gin  yard  on 

south  side  of  road;  iron  post,  marked ''S A  1680" 1,679.661 

Willow  Creek,  bed  of 1,659.0 

Junction  with  Willow  Creek  and  Llano  road,  ground  at 1, 677. 0 

Willow  Creek,  bed  of 1,666.0 

Hill,  summit  of 1,859.0 
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Fromp<nnt  4  milea  west  of  Smith* a  ranch  to  2  1-4  miles  aouih  of  Oxford, 

via  Click. 

LULNO  QUADRANGLE. 

NOBTHWSSTKBLT  ALOKO  MASON  BOAD. 

Feet. 

Click,  6  miiett  soatheast  of;   north  side  of  road,  250  feet  west  of  small 

branch,  nail  in  root  west  side  triple  mesqnite  tree 1, 010. 87 

White  Creek,  bed  of 990.0 

Click,  5  miles  sontheast  of;  north  side  of  road,  100  feet  northwest  of  gate, 

spike  in  soath  side  of  telephone  pole 1, 050. 54 

Click,  4  miles  southeast  of;  40  feet  south  of  telephone  pole  southwest  side 

of  road  on  summit  of  hill;  iron  post,  marked  *'S A  1117" 1,116.881 

Sandy  Creek,  bed  of 952.0 

Click,  2  miles  southeast  of;  south  aide  of  road  by  a  fence  corner  at  junc- 
tion with  settlement  road  running  northeast,  i  mile  west  of  Sandy 

Creek;  iron  post,  marked  "SA  1003"....  1 1,002.823 

Miller  Creek,  bed  of 981.0 

Hill,  summit  of ;  at  gate 1,061.0 

Click,  1  mile  southeast  of;  90  feet  west  of  gate  at  summit  of  hill,  nail  in 

root  north  side  24-inch  live-oak  tree ^ 1,061.86 

Miller  Creek,  bed  of 1,032.0 

Click,  i  mile  east  of  post-office  at ;  75  feet  north  of  northwest  comer  of 

schoolhouse  at  forks  of  roads ;  iron  post,  marked  <^  SA  1051 " 1, 050. 782 

Click  post-office,  surface  of  ground  in  front  of 1,050.0 

Miller  Creek,  bed  of 1,191.0 

Click,  3  miles  northwest  of;  500  feet  northwest  of  Brook's  farmhouse  on 
southwest  side  of  road,  nail  in  root  west  side  20-inch    post-oak  tree 

utilized  as  a  gatepost 1,275.44 

Click  Gap,  southeast  side  of  roa<l,  in  top  of  gray  sandstone  ledge,  13  feet 
north  of  twin  live-oak  tree,  40  feet  southwest  of  summit ;  bronze  tablet, 

marked  "SA  1393" 1,392.813 

Click  Gap,  2f  miles  southwest  of;  at  forks  with  settlement  road  running 
east  through  Sandy  Gap,  500  feet  southwest  of  Moore's  farmhouse;  iron 
post,  marked  "SA1099" 1,098.680 

NORTHWBSTEBLT  AJX>NO  SKTTLBMEHT  BOAD. 

Silver  Creek,  bed  of 1,102.0 

Oxford,  5  miles  southeast  of;  150  feet  west  of  gate,  nail  in  crotch  of  twin 

blackjack  tree  on  north  side  of  road 1,142.32 

Oxford,  4  miles  southeast  of;  i  mile  east  of  Hondo  Creek,  south  side  of 
road,  12  feet  north  of  48-inch  live-oak  tree,  35  feet  southeast  of  45-iuch 

post-oak  tree,  on  summit  of  hill ;  iron  post,  marked  <<  SA  1194  " 1, 193. 696 

Hondo  Creek,  bed  of 1,152.0 

Lost  Hollow  Creek,  bed  of 1,196.0 

From  Click  to  point  2  miles  south  of  Llano,  along  Round  Mountain  and  Llano 

upper  road. 

Click,  2  miles  north  of;  nail  in  root  east  side  144nch  post-oak  tree  bearing 
mile  board,  '^  Llano  16  miles,"  west  side  of  road 1, 196. 66 

Click,  3  miles  north  of;  4  feet  north  of  east  gate  post  at  forks  of  roads; 
iron  post,  marked  "SA  1184" 1,184.094 

Click,  6i  miles  north  of;  in  top  of  conglomerate  rock,  50  feet  southeast  of 
fence  angle  west  of  wagon  tracks ;  bronze  tablet,  marked  "  SA  1149". . .  1, 149. 084 

Honey  Creek,  bed  of 1,172.0 

Click,  7  miles  north  of;  100  feet  west  of  creek,  nail  in  root  west  side  16- 
inch  elm  tree  on  south  side  of  road 1, 210. 70 
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Peet. 
Click,  9  miles  north  of;  in  top  of  limestone  outcrop,  south  side  of  road,  7 

feet  south  of  stone  wall  comer;  bronze  tablet,  marked  *'  8  A  1313  '* 1, 312. 644 

Llano,  8f  miles  southeast  of;  summit  of  Riley  Mountain,  chiseled  cross  on 

triangular  limestone  rock,  50  by  36  by  50  inches,  15  feet  south  of  road, 

30  feet  east  of  6-inch  scrub  live-oak  tree ;  rock,  marked  thus :  **  U.S.G.S.  1, 567. 62 

BM 
1568" 
Llano,  7|-  miles  southeast  of;  80  feet  northwest  of  gate,  nail  in  root  north 

side  24- inch  post-oak  tree  on  southwest  side  of  road 1, 351. 68 

Llano,  7  miles  southeast  of;  on  southwest  side  of  road  by  a  twin  mesqnite 

tree,  at  junction  with  a  settlement  road  running  south  to  Middlebrook's 

ranch;  iron  post,  marked  *'SA1252" 1,25L740 

Llano,  5i  miles  southeast  of;  on  east  side  of  road  near  southwest  base  of 

Sharp  Mountain,  nail  in  crotch  of  triple  mesqnite  tree 1, 210. 46 

Llano,  3f  miles  southeast  of;  12  feet  north  of  gate  on  east  side  of  wire  fence ; 

iron  post,  marked  *'SA  10H5" 1,095.050 

Oatman  Creek,  bed  of 1,042.0 

From  SmiWa  ranch  to  Marble  Falls,  along  Fredericksburg  and  Marble  Falls 

^  road, 

BURNKT  QUADRANGLE. 

Smith's  ranch,  1  mile  northeast  of;  south  side  of  road  on  east  bank  of 

small  creek,  nail  in  root  south  side  18-inch  post-oak  tree 1, 103. 88 

Smith's  ranch,  2  miles  northeast  of;  120  feet  west  of  small  creek,  nail  in 

root  north  side  12-inch  dead  post-oak  tree  on  north  side  of  road 1, 020. 80 

Smith's  ranch,  3  miles  northeast  of;  200  feet  southwest  of  Bridge's  farm 
house,  6  feet  south  of  gate  on  south  side  of  road ;  iron  post,  marked  ^^  SA 

979" 978.865 

Pecan  Creek,  bed  of 907. 0 

Smith's  ranch,  6  miles  northeast  of;  25  feet  southwest  of  road,  35  feet 

northwest  of  Slick  Rock  Creek ;  iron  post,  marked  **  SA  834 " 833. 921 

Slick  Rock  Creek,  bed  of 827.0 

Marble  Falls,  6^  miles  southwest  of;  300  feet  east  of  intersection  with  set- 
tlement road,  nail  in  root  north  side  15-inch  post-oak  tree  on  north  side 

of  road 821.50 

Marble  Falls,  4^  miles  southwest  of;  on  north  side  of  road  by  a  wire  fence, 
5  feet  south  of  15-inch  post-oak  tree  utilized  as  a  gate  post;  iron  post, 

marked  ^'SA  827" 826.883 

Marble  Falls,  3^  miles  southwest  of;  north  side  of  road,  in  front  of  stone 
farmhouse,  250  feet  west  of  bridge  over  Von  Hagen  Hollow,  nail  in  root 

south  side  12-inch  live-oak  tree 832. 0 

Von  Hagen  Hollow,  floor  of  bridge  over 816. 0 

Marble  Falls,  1^  miles  southwest  of;  east  side  of  road  at  north  edge  of 

woods  on  east  bank  of  river,  spike  in  base  east  side  18-inoh  pecan  tree.       748. 25 
Marble  Falls,  ^  mile  southwest  of;  in  top  of  limestone  outcrop  7  feet 
southeast  of  road,  250  feet  southwest  of  bridge  over  Colorado  River,  50 
feet  northeast  of  forks  of  road ;  aluminum  tablet,  marked  <*  SA  790"  . . .      789. 762 

Colorado  River,  floor  of  bridge  over 772. 0 

Colorado  River,  bed  of 700.0 

'^Marble  Falls  Initial  Monument,"  top  of 788.41 

Peters  Creek,  bridge  over  First  street 762. 7 

Peters  Creek,  l)ed  of 747.0 

Marble  Falls,  at  southeast  corner  of  park,  60  feet  northeast  of  northeast 
corner  of  Austin  and  Northwestern  Railroad  station ;  iron  post,  marked 
*'SA764" 763.929 
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Marble  Falh  to  Fairland,  along  Austin  and  yorthwestern  Railroad. 

Feet. 

Marble  Falls  station,  top  of  rail  in  front  of 763. 6 

Trestle  No.  76A,  top  of  rail 768.0 

Milepost  76,  railroad  spike  in  front  of  first  telegraph  pole  southeast  of . . .  773. 82 

Trestle  No.  75A,  top  of  rail 834.0 

Milepost  75,  first  road  crossing  southeast  of;  top  of  rail 848. 1 

Milepost  75,  spike  in  front  of  telegraph  pole  opposite  to 859. 56 

Trestle  No.  74B,  top  of  rail 866.2 

Granite  Mountain  station,  top  of  rail  in  front  of 865. 8 

Milepost  74,  railroad  spike  in  front  of  first  telegraph  pole  north  of 879. 47 

Trestle  No.  73B,  top  of  rail 883.0 

Spareribs  Creek,  bed  of 865. 0 

Backbone  Creek,  bed  of 869.0 

Fairland,  2  miles  south  of;  600  feet  north  of  milepost  73,  50  feet  east  of 

track,  at  right-of-way  fence  comer  on  north  ^ide  of  a  settlement  road ; 

iron  post,  marked  "SA  897" 897.007 

Trestle  N<o.  72B,  top  of  rail , 926.8 

Milepost  72,  railroad  spike  in  front  of 932.63 

Trestle  No.  71A,  top  of  rail 947.0 

From  LlanOf  along  public  and  settlement  roads,  via  Cherokee  and  Lone  Grove,  to 

point  8  miles  southeast  of  Llano. 

NOBTHWARD  ALONG  LLANO  AND  SAM  SABA  BOAD   (LLAMO  QUADBANOLB). 

Llano,  3  miles  north  of;  4  feet  south  of  wire-fence  corner  on  east  side  of 
road,  at  junction  with  settlement  road  running  east;  iron  post,  marked 

*'SA  1112'' : 1,112.031 

Wright  Creek,  bed  of 1,090.0 

Intersection  with  Bnmet  and  Mason  road,  ground  at 1, 140. 0 

Llano,  5  miles  north  of;  15  feet  east  of  west-fence  line,  180  feet  south  of 
right-angle  bend  in  road  from  south  to  east,  nail  in  base  east  side  14-inch 

post-oak  tree 1,220.82 

Babyhead,  3^  miles  south  of;  in  top  of  pink  granite  outcrop  15  feet  west 
of  east-fence  line  opposite  to  small  corral;  aluminum  tablet,  marked 

"SA1253" 1,252.810 

Babyhead,  1^  miles  south  of;  12  feet  west  of  fence  liue,  250  feet  south  of 
intersection  with  settlement  road,  nail  iu  root  west  side  16-inch  post-oak 

tree 1,314.89 

BabyhcMid,  |  mile  south  of;  ground  at  summit  of  hill 1, 355. 0 

Babyhead,  260  feet  southeast  of  post-ofiice;  in  top  of  sandstone  outcrop, 
west  side  of  road  in  front  of  small  corral;  aluminum  tablet,  marked 

"SA1348" 1,347.614 

Babyhead  post-office,  ground  in  front  of 1, 346. 0 

Intersection  with  road  running  northeast  of  Wilburns  Glen 1, 372. 0 

Babyhead,  If  miles  north  of;  15  feet  east  of  west  fence,  150  feet  north  of 

small  creek,  nail  in  root  east  side  of  26-inch  post-oak  tree 1, 372. 01 

Babyhead,  3  miles  north  of;  in  top  of  flat  granite  bowlder  on  east-fence 
line  of  road,  600  feet  southeast  of  bend;    aluminum  tablet,  marked 

"8A1440" 1,439.760 

Babyhead,  3f  miles  north  of;  12  feet  west  of  east-fence  line  at  bend  in 

road,  nail  in  base  west  side  24-inch  post-oak  tree 1, 470. 33 

Cherokee,  3^  miles  south  of;  1,000  feet  north  of  cotton  gin,  nail  in  root  of 

twin  live-oak  tree  on  northeast  side  of  road 1, 508. 37 

Cherokee,  2^  miles  south  of;  6  feet  south  of  fence  corner  at  southeast  corner 

of  crossroads ;  iron  post,  marked  *'  S A  1515" 1, 515. 012 
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Feet. 
Cherokee,  1^  miles  south  of;  on  east  side  of  road  at  right-augle  bend  from 

south  to  west,  spike  iu  top  of  stump  12  feet  west  of  gate 1, 492. 14 

Cherokee,  West  Texas  Normal  and  Business  College;  chiseled  cross  north 

end  of  door  sill  at  main  entrance 1, 529. 47 

Cherokee,  Weet  Texas  Normal  and  Business  College,  in  sandstone  trim- 
ming at  northwest  corner  of  west  wing  of  building,  6  inches  above  water 

table ;  aluminum  tablet,  marked  "  8A  1530" 1, 530. 058 

Cherokee  House,  ground  at  intersection  of  roads  in  front  of 1, 500. 0 

BASTWABD  ALONO  MASON  AND  LAMPASAS  ROAD. 

Cherokee,  ^  mile  east  of;  middle  of  road  at  right-anglo  bend  from  west  to 
north,  nail  in  root  west  side  15-inch  post-oak  tree 1, 474. 15 

Cherokee,  1^  miles  east  of;  3  feet  south  of  north  fence  line,  35  feet  east  of 
bend  in  road  from  north  to  east,  nail  in  root  cast  side  9- inch  post-oak 
tree 1,505.36 

Cherokee,  3^  miles  oast  of;  on  west  bank  of  Salt  Branch,  10  feet  south  of 
road,  15  feet  northwest  of  6-inch  mesquite  tree;  iron  post,  marked  ''SA 
1412" 1,412.041 

Cherokee,  4^  miles  cast  of;  nt  junction  with  settlement  road  running 
northwest,  nail  in  root  west  side  15-inch  post-oak  treo 1, 451. 01 

Cherokee,  6f  miles  east  of;  iu  top  of  limestone  outcrop  5  feet  southeast  of 
road  at  bend;  aluminum  tablet,  marked  "SA  1400" 1,399.787 

Cherokee,  7i  miles  east  of;  southeast  side  of  road  at  junction  with  a  dim 
settlement  road  running  east,  nail  in  root  northeast  side  6-inch  mesquite 
tree 1,482.0 

Davis  Hollow,  bed  of 1,309.0 

Cherokee,  9^^  miles  east  of;  at  junction  of  Mason  and  Lampasas  road  with 
San  Sabaand  Bin ffton  road;  iron  pobt,  marked  **SA  1317" 1,316.978 

SOUTHWARD  ALONQ  SAN  SABA  AND  BLUfTTON  JIOAD  TO  BOYT'k  RANCH. 

Boyt's  ranch,  at  southwest  corner  of  fence  inclosing  yard  at  residence  of 
T.  W.  Boyt,  on  east  side  of  road ;  iron  post,  marked  '•  SA  1461 " 1,  461. 366 

SOUTHWARD  ALONO  BBTTLBMBNT  ROAD,  VIA  TOW'S  AND  KUYKBND ALL'S  RANCHBS,  TO  LLANO 

AND  LAMP  AS  \S  ROAD. 

Boyt's  ranch,  2  miles  east  of;  nail  iu  crotch  twin  mesquite  tree  on  east 
side  of  road  near  summit  of  hill 1, 494. 49 

Boyt's  ranch,  3  miles  south  of;  on  top  of  embedded  limestone  bowlder  10 
feet  west  of  road  at  highest  point  of  open  prairie;  bronze  tablet, 
marked '^8A  1501" 1,501.089- 

Tow's  ranch,  11  miles  north  of;  chiseled  square  on  top  of  flat  limestone 
bowlder,  30  by  12  inches,  on  east  side  of  road 1,483.66 

Falls  Creek,  south  prong,  bed  of 1,  372. 0 

Tow's  ranch,  1^  miles  south  of;  in  top  of  embedded  limestone  bowlder  15 
feet  northwest  of  gate,  southwest  side  of  road;  bronze  tablet,  marked 
"SA1422" 1,422.253 

Tow's  ranch,  3  miles  south  of;  east  side  of  road  on  summit  of  hill,  divide 
between  Falls  and  Miller  creeks ;  iron  post,  marked  ''SA  1559" 1, 558. 810 

Kuykendall's  ranch,  f  mile  south  of;  west  side  of  road,  500  feet  north  of 
log  house,  nail  in  base  east  side  10-inch  mesquite  tree 1, 165. 55 

Lone  Grove,  3^  miles  northeast  of;  25  feet  north  of  gate,  west  side  of  road 
at  junction  of  Llano  and  Lampasas  road  with  settlement  road  to  Kuy- 
kendall's ranch ;  iron  post,  marked  '*  SA  1141 " 1, 140. 772 
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SODTHWXirnULY  ALONO  LLANO  AND  LAMPASAS  BOAD  TO  LONK  OBOVK. 

Feet. 

Intersection  with  Llano  and  Bornet  road,  ground  at .^. 1, 0()7 

Lone  Grove,  150  feet  west  of  post-office  at,  5  feet  south  of  fence  in  front  of 
cotton  gin  on  northeast  bank  of  Little  Llano  Creek ;  iron  post,  marked 
"SA.  999" 998,911 

80UTBWE8TEBLY  ALONO  SBTTLKMEHT  BOAD  AND  BWWKMKB  IBON  MINB  SWITCH,  TO    AUSTIN      . 

AND    NOBTHWESTEBN  BAILBOAD. 

Lone  Grove,  1^  miles  southeast  of;  150  feet  north  of  Bessemer  iron  mine 
switch,  200  feet  oast  of  Little  Llano  Creek ;  nail  in  base  east  side  20- inch 
post  of  oak  tree 983. 44 

Llano  to  Cherokee,  along  public  and  settlement  roads,  via  Field  Creek. 

NORTH WKSTEBLY  ALONG   LLANO  AND  BBADY   BOAD  TO  FIELD  CBXEK. 

Llano,  1  mile  northwest  of;  south  side  of  road  on  summit  of  hill;  nail  in 

root  north  side  30-inch  live-oak  tree 1, 069. 16 

Pecan  Creek,  floor  of  bridge  over 1, 017. 5 

Pecan  Creek,  bed  of 1,000 

Hill  west  of  Pecan  Creek,  ground  at  summit  of 1, 057 

Llano,  2  miles  northwest  of;  iu  middle  of  road  at  junction  with  road  run- 
ning south ;  staple  iu  base  of  scrub  live-oak  tree 1, 066. 16 

Llano,  3  miles  northwest  of;  northeast  side  of  road  near  summit  of  slight 
incline  in  front  of  leaning  live-oak  tree,  27  feet  southeast  of  telephone 

pole;  iron  post,  marked  *'SA.  1131" 1,130.892 

Intersection  with  road  running  southwest  at  summit  of  hill,  ground  at.. .  1, 172 
Llano,  4  miles  northwest  of;  spike  in  southwest  side  of  first  telephone  pole 

northwest  of  small  branch 1, 152. 22 

Llano,  5  miles  northwest  of;  spike  in  northeast  side  of  third  telephone 

polo  northwest  of  milepost  *'ToL.  5" 1,160.50 

Llano,  6  miles  northwest  of;  3  feet  west  of  northwest  fence  comer,  250 
feet  north  of  milepost  ''To  L.  6"  at  bend  in  road  from  south  to  west; 

iron  post,  marked  '*SA.  1161" 1, 16L  109 

Willow  Creek,  bed  of 1,140 

Valley  Spring,  5^  miles  southeast  of;  east  side  of  gate  on  north  side  of 
road,  300  feet  easit  of  summit  of  hill ;  nail  iu  root  south  side  24-inch  dead 

post-oak  tree 1, 180. 35 

Valley  Spring,  4|  miles  southeast  of;  southwest  side  of  road  at  summit  of 

hill ;  chiseled  cross  on  pink  granite  bowlder 1, 211. 83 

Valley  Spring,  3^  miles  southeast  of;  150  feet  southeast  of  gate,  on  north- 
east side  of  road,  35  feet  west  of  30-inch  post-oak  tree  bearing  mile 

board  '*ToL.  9;"  iron  post,  marked  *'S A.  1207" 1,207.161 

Valley  Spring,  i  mile  southeast  of  post-office  at;  in  top  of  embedded 
granite  bowlder  on  south  side  of  summit  of  hill,  200  feet  southwest  of 
Methodist  Episcopal  church;  aluminum  tablet,  marked  "8A.  1335". ..  1,234.677 

Valley  Spring,  ground  in  front  of  post-office  at 1, 320 

Johnson  Creek,  bed  of 1, 329 

Valley  Spring,  1^  miles  northwest  of;  at  junction  with  Mason  and  Burnet 

road ;  staple  iu  crotch  of  twin  post-oak  tree  utilized  as  milepost 1, 332. 04 

Valley  Spring,  2}  miles  northwest  of;  north  side  of  road  at  bend,  15  feet 

north  of  twin  post-oak  tree ;  iron  poet,  marked  '*  SA  1450 " 1, 449. 657 

Valley  Spring,  4^  miles  northwest  of;  spike  in  base  of  second  telephone 
pole  east  of  fence  angle  south  side  of  road 1, 463. 56 
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Feet. 

Valley  Spring,  5|  miles  uortbwest  of;  in  top  of  limeatone  outcrop  north- 
east side  of  road,  120  feet  norchwest  of  mile  board  ''Llano  17  miles/' 
opposite  to  R.  Baumann's  farm  residence;  aluminnm  tablet, marked  " SA. 
1485" 1,484.903 

Cold  Creek,  bed  of 1,376 

Field  Creek,  3|-  miles  sontheast  of;  south  side  of  road,  70  feet  east  of  gate 
on  opposite  side  of  road ;  nail  in  base  north  side  of  telephone  pole 1, 384. 13 

Field  Creek,  2|  miles  southeast  of;  nail  in  base  west  side  of  telephone 
pole  opposite  to  angle  in  road 1, 409. 62 

Field  Creek,  If  miles  southeast  of;  at  northwest  corner  of  intersection 
with  settlement  road  running  northeast  and  southwest,  at  summit  of  a 
small  hill;  iron  post,  marked  "  SA  1407" 1,406.424 

Field  Creek,  f  mile  southeast  of;  nail  in  root  west  side  20-inch  post-oak 
tree  in  middle  of  road  at  summit  of  hill 1,415.10 

Field  Creek  schoolhouse,  forks  of  roads  at 1. 407 

Field  Creek,  in  northwest  comer  of  McLeod  Applet  on  &  Co.'s  general 
store,  4  feet  above  ground ;  aluminum  tablet,  marked  '*  SA  1414  " 1, 413. 985 

NOBTHBASTESLT  ALONG  SBTTLBMBNT  ROAD,   VIA  WILSOX*S  RANCH,   TO  PONTOTOC    AND    SAN 

SABA  ROAD. 

Field  Creek,  1^  miles  northeast  of;  150  feet  north  of  stone  wall  corner; 
nail  in  crotch  of  twin  mesquite  tree  east  side  of  road 1, 537. 46 

Fieid  Creek,  2^  miles  northeast  of;  at  junction  of  Pontotoc  and  San  Saba 
road  with  settlement  road  ^  mile  north  of  W.  R.  Wilson's  ranch;  iron 
post,  marked  "  SA  1617" 1,615.476 

NORTHWB8TKRLT  ALONG  PONTOTOC  AND  SAN  SABA  ROAD. 

Field  Creek,  3i  miles  northeast  of;  west  side  of  road  at  milestone  *'  S.  S. 
26;"  nail  in  root  east  side  16-iuch  post-oak  tree 1,673.70 

Field  Creek,  4  miles  northeast  of;  in  top  of  embedded  liinestone  bowlder, 
east  side  of  18-inch  blackjack  tree,  20  feet  east  of  road,  50  feet  south  of 
•summit  of  hill ;  aluminum  tablet,  marked  "  SA  1784" 1,  783. 701 

Field  Creek,  5^  miles  northeast  of;  southeast  side  of  road,  100  feet  south- 
west of  milestone  ''  S.  S.  24 ;"  nail  in  root  sontheast  side  12-inch  post-oak 
tree 1,752.40 

Field  Creek,  7  miles  northeast  of;  at  junction  with  Mason  and  Lampasas 
road;  iron  post,  marked  *'SA1752" 1,751.961 


EASTWARD  ALONG  MASON   AND  LAMPASAS  ROAD  TO  CHKROKEB. 


X 


Cherokee,  lli>  miles  west  of;  north  side  of  road  near  summit  of  hill ;  nail 
in  root  south  side  33-inch  live-oak  tree 1, 790. 33 

Cherokee,  9  miles  west  of;  in  top  of  embedded  limestone  bowlder  south- 
cast  side  of  road,  25  feet  east  of  gate,  12  feet  southeast  of  14-inch  live- 
oak  tree;  bronze  tablet,  marked  "SA1703" 1,702.623 

Cherokee,  5^  miles  west  of;  on  oast  side  of  road,  6  feet  southeast  of  gate 
on  division  fence  line  between  lauds  of  A.  R.  Kuykendall  and  It.  W.  Gray ; 
iron  post,  marked  "SA1615" 1,614.457 

Cherokeee,  4^  miles  west  of;  250  feet  west  of  Heck  Spring  Branch ;  nail  in 
root  north  side  12-inch  leaning  live-oak  tree 1, 565. 26 

Heck  Spring  Branch,  bed  of 1, 557 

Cherokee  Creek,  bed  of 1, 550 

Cherokee,  3  miles  west  of;  south  side  of  road,  in  front  of  corral,  80  feet 
west  of  gate ;  nail  in  root  north  side  10-inch  elm  tree 1, 549. 97 

Cherokee,  2^  miles  west  of;  on  south  side  of  road,  5  feet  south  of  gate  on 
division  fence  line  between  lands  of  R.  W.  Gray  and  George  Gray ;  iron 
post,  marked  ^«SA1551" 1.550.734 
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Feet. 
Cherokee,  1^  miles  west  of;  25  feet  south  of  gate  on  summit  of  hill  at  end 

of  land ;  nail  in  root  north  side  12-inch  mesquite  tree  on  fence  line 1;  587. 36 

Cherokee,  road  in  front  of  post-office  at 1, 496 

From  paint  1^  miles  $outh  of  Cherokee^  to  Valley  Spring j  along  Cherokee  and 

Valley  Spring  road. 

SODTHWESTBBLT  ALONO  CHBBOKBB  AND  VALLBT  8PRWO  BOAD. 

Cherokee,  ^  miles  southwest  of;  north  side  of  road  hy  a  wire  fence,  6  feet 
north  of  gate;  iron  post,  marked  •*SA1531" 1,530.914 

Cherokee,  4|  miles  southwest  of;  at  junction  with  settlement  road  run- 
ning west ;  nail  in  root  southeast  side  14-inch  post-oak  tree  northwest 
side  of  road 1,549.17 

Cherokee,  5|  miles  southwest  of;  west  side  of  road  at  summit  of  hill ;  nail 
in  root  west  side  8-inch  post-oak  tree 1, 522. 68 

Valley  Spring,  5|  miles  northeast  of;  in  top  of  sandstone  ledge  9  feet 
southwest  of  10-inch  elm  tree,  35  feet  northeast  of  Pecan  Creek,  east 
side  of  road;  aluminum  holt,  marked  '<SA  1412'' 1,411.930 

Pecan  Creek,  hed  of. ». 1,409.00 

Valley  Spring,  2^  miles  northeast  of;  at  junction  with  a  settlement  road 
running  southeast ;  iron  post,  marked  ''  SA  1374 '' 1, 373. 841 

Valley  Spring  to  Llano,  along  public  roads  via  Castell, 

SOCTHWBSTBBI^Y    ALONO    ICAfiON    AND    BUBNBT    BOAD    KBOM    JUNCTION    WITH    LLANO    AND 

BRADT   BOAD. 

Valley  Spring,  2  miles  southwest  of;  30  feet  north  of  angle  in  stone  wall; 
nail  in  root  northwest  side  18- inch  post-oak  tree  on  northwest  side  of 
road 1,358.73 

Vnlley  Spring,  4^  miles  southwest  of;  at  jnnction  with  settlement  road 
running  west,  75  feet  southwest  of  a  small  creek ;  iron  post,  marked 
^'SA  1274" 1,273.938 

Sboat  Creek,  bed  of 1,252 

Fernando  Creek,  bed  of 1, 242 

Valley  Spring,  5  miles  southwest  of ;  100  feet  south  of  Fernando  Creek; 
nail  in  base  west  side  12- inch  blackjack  tree  on  east  side  of  road 1, 254. 82 

Valley  Spring,  7^  miles  southwest  of;  south  side  of  road,  5  feet  west  of  gate 
atendoflane;  iron  post,  marked  "SA  1314'' 1,314.018 

Valley  Spring,  9^  miles  southwest  of;  in  top  of  pink  granite  outcrop  west 
side  of  road,  40  feet  north  of  summit  of  road  at  King  Mountains ;  aluminum 
tablet,  marked  "SA1424" 1,424.472 

Valley  Spring,  10^  miles  southwest  of;  nail  in  root  east  side  12-inch  post- 
oak  tree,  south  side  of  road,  40  feet  west  of  small  branch,  and  opposite 
to  granite  ledge 1,379.41 

Valley  Spring,  11^  miles  southwest  of;  nail  in  root  northwest  side  18-inch 
live-oak  tree,  southeast  side  of  road  at  summit  of  hill 1, 392. 08 

Castell,  7  miles  north  of;  at  southeast  corner  of  intersection  of  Mason  and 
Burnet  and  Castell  and  Pontotoc  roads;  iron  post,  marked  "  SA  1326"..  1, 325. 968 

SODTHWARD  ALONG  0A8TBLL  AND  PONTOTOC  ROAD  TO  CA8TBLL. 

Elm  Creek,  bed  of 1,244.0 

Castell,  6  miles  north  of;  150  feet  south  of  Elm  Creek,  nail  in  root  west  side 

12-inch  liye-oak  tree,  east  side  of  road 1, 259. 34 

Castell,  5  miles  north  of;  250  feet  north  of  creek ;  nail  iu  root  west  side 

24-inch  post-oak  tree,  east  side  of  road 1, 270. 61 

Creek,  bed  of 1,260.0 
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Feet. 
Castell;  3^  miles  north  of;  3  feet  east  of  gate  on  east  side  of  road ;  iron 

po8t,marked'^8A1272" 1,271.852 

Junction  with  road  running  northwest  to  Fly  Gap,  ground  at 1, 238. 0 

Creek,  bed  of 1,222.0 

Castell,  li  miles  north  of;  nail  in  root  west  side  12-inch  leaning  blackjack 

tree,  west  side  of  road  at  summit  of  hill 1, 244.  97 

Castell,  i  mile  north  of;  opposite  to  yellow  farmhouse  on  north  bank  of 

Llano  River ;  spike  in  base  north  side  10-inch  leaning  mesquite  tree  south 

side  of  road 1,188.71 

Llano  River,  bed  of,  at  ford 1, 155. 0 

Castell,  5  feet  north  of  southwest  fence  corner  at  "Traveler's  Home,"  75 

feet  east  of  T.  Buchholz's  general  store  and  post-oflGice;  iron  post,  marked 

"SA1207" 1,207.132 

EASTWARD  ALONQ  LLAKO  AND  MASON  ROAD  TO  LLANO. 

Castell,  1  mile  east  of;  nail  in  root  north  side  20-inch  post- oak  tree,  south 

side  of  road  at  summit  of  hill 1, 229. 79 

Lang  Creek,  bed  of 1,170.0 

Castell,  3i  miles  east  of;  5  feet  west  of  fence  corner  at  Junction  with  Loyal 

Valley  road  opposite  15-mile  board  ("15  miles  to  L.   V");  iron  post, 

marked  "  SA  1208" 1,208.312 

Westerlings  Creek,  bed  of 1, 146. 0 

Castell,  il  miles  east  of;  800  feet  east  of  Westerlings  Creek ;  nail  in  root 

south  side  30-inch  live-oak  tree,  north  side  of  road 1. 175. 66 

Summit  of  hill  east  of  Westerlings  Creek,  ground  at 1, 207. 0 

Small  Creek,  floor  of  bridge  over 1, 164. 5 

Castell,  6  miles  east  of;  12  feet  east  of  12-inch  elm  tree  northwest  side  of 

road,  at  point  where  lane  runs  north  to  river;  iron  post,  marked  "SA 

1154" 1,154.167 

Castell,  8|  miles  east  of;  30  feet  south  of  road  on  west  bank  of  Hiokory 

Creek;  iron  post,  marked  "SAllll" 1,111.048 

Hickory  Creek,  bed  of '. 1,092.0 

Llano,  8|-  miles  west  of;  90  feet  east  of  gate;  nail  in  crotch  twin  post-oak 

trees  in  middle  of  road 1, 145. 56 

Llano,  6^  miles  west  of;  bent  nail  in  root  south  side  twin  post-oak  trees 

in  middle  of  road  at  summit  of  hill 1, 138. 26 

Sixmile  Creek,  bed  of 1,073.0 

Llano,  6  miles  west  of;  on  north  side  of  road,  east  bank  of  Sixmile 

Creek,  40  feet  northeast  of  granite  post,  marked  "To  Llano  6  miles"; 

iron  post,  marked  "SA1085" 1,085.291 

Llano,  4  miles  west  of;  southwest  comer  of  bridge  over  a  small  creek, 

northwest  side  of  road ;  nail  in  base  southeast  side  20-inch  post-oak  tree.  1, 050. 25 
Llano,  3  miles  west  of;  northwest  side  of  road,  at  summit  of  hill,  100  feet 

northeast  of  milestone  "To  Llano  3  miles";   iron  post, marked  "SA 

1083" 1,083.523 

Llano,  2  miles  west  of;  north  side  of  road  100  feet  west  of  bend,  near 

granite  quarry ;  nail  in  root  south  side  twin  live-oak  trees 1, 035. 35 

Llano,  1  mile  west  of;  500  feet  east  of  milestone  " To  Llano  1  mile" ;  nail 

in  root  north  side  18-inch  post-oak  tree,  north  side  of  road 1, 046. 67 

Flag  Creek,  bridge  over 1,011.7 

Oxford  to  House  MountaUiy  along  settlement  roads  via  Bennett  schoolkouse 

and  Balcom^s  ranch, 

WESTWARD  ALONG  8BTTLBMBNT  ROADS. 

Oxford,  f  mile  west  of;  north  side  of  road  iu  front  of  Morsels  stone  resi- 
dence ;  nail  in  base  south  side  24-inch  post-oak  tree 1, 415. 55 
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Oxford,  2  miles  west  of;  east  bank  of  small  branch ;  Dail  in  base  south  side 
14-inch  post-oak  tree,  sonth  side  of  road 1, 422. 01 

Oxford,  3^  miles  west  of;  in  top  of  sandstone  bowlder,  10  feet  south  of 
road  at  summit  of  hill ;  bronze  tablet,  marked  ''  SA  1497 " 1, 497. 222 

Oxford,  5  miles  west  of;  nail  in  root  east  side  15-inch  post-oak  tree,  sonth 
side  of  road  opposite  Rickerson's  residence 1,  410. 38 

Oxford,  6  miles  west  of;  100  feet  northwest  of  Bennett's  schoolhouse  at 
fence  comer,  sonth  side  of  road ;  iron  post,  marked  "  SA  1403  " 1, 402. 957 

Oxford,  7  miles  west  of;  nail  in  root  south  side  36-inch  live-oak  tree  in 
front  of  Radclirs  farmhouse 1,359.46 

Oxford,  8  miles  west  of;  nail  in  root  north  side  16-inch  live-oak  tree,  sonth 
side  of  road  on  summit  of  hill 1, 392. 65 

Oxford,  9i  miles  west  of;  in  top  of  granite  outcrop,  60  feet  northwest  of 
gate,  at  junction  of  old  Llano  and  Fredericksburg  road  with  a  settle- 
ment road  f  mile  northeast  of  Bull  Head  Creek ;  aluminum  tablet,  marked 
'*8A1322" 1,322.176 


i< 


SOUTHWESTBRLY  ALOVO  OLD  LLAXO  AND  FRKDKBICK8BUBO  BOAD. 

Bull  Head  Creek,  bed  of 1,272.0 

Balcom's  ranch,  ^  mile  northeast  of;  at  junction  with  settlement  road  run- 
ning west  to  House  Mountain ;  nail  in  root  northeast  side  16-inch  live- 
oak  tree  1,279.17 

WBSTWABD  ALONG  SBTTLBMBNT  ROAD. 

Balcom's  ranch,  |  mile  west  of;  100  feet  east  of  small  branch ;  spike  in  base 
sonth  side  12-inch  post-oak  tree,  south  side  of  road 1, 292. 20 

Balcom's  ranch,  1^  miles  west  of;  in  top  of  pink  granite  outcrop,  2  feet 
above  ground,  northwest  side  of  road,  450  feet  southwest  of  junction 
with  settlement  road  running  south;  aluminum  tablet,  marked  ^'SA 
1324' 1,323.937 

Balcom's  ranch,  3^  miles  west  of;  southeast  corner  of  intersection  with 
road  running  north  and  sonth;  nail  in  base  north  side  22-inch  post-oak 
tree 1,394.86 

Balcom's  ranch,  4  miles  west  of;  iu  top  of  pink  granite  outcrop  southwest 
side  of  road,  15  feet  west  of  where  road  passes  over  bare  road,  800  feet 
east  of  a  small  creek  about  1  mile  east  of  House  Mountain ;  aluminum 
Ublet,  marked  '*SA  1345" 1,344.614 

Balcom's  ranch,  5  miles  west  of;  chiseled  cross  on  pink  granite  bowlder, 
south  side  of  road  at  summit  of  hill  near  north  end  of  House  Mountain . .  1, 389. 66 

Balcom's  ranch,  6  miles  west  of;  on  east  bank  of  Hickory  Creek,  nail  in 
crotch  triple  blaclgaok  tree  on  north  side  of  road 1, 327. 98 

Hickory  Creek,  bed  of '. 1,307.0 

House  Mountain  to  Enchanted  Rock,  along  settlement  roods  via  August  Reese's 

ranch, 

BOUTHBA8T  ALONG  BKTTLBMBNT  ROAD,   VIA  PUTNAM  BCHOOLHOU8B,   TO  AUGUST  KBESB'S 

RANCH. 

Hayne's  ranch,  3i  miles  north  of;  at  forks  of  roads  ^  mile  northwest  of 

Marshall  Creek;  iron  post,  marked  "SA  1369" 1,368.758 

Marshall  Creek,  bed  of 1,322.0 

Cherry  Spring  Creek,  bed  of 1,365.0 

Hickory  Creek,  bed  of 1, 375. 0 

Hayne's  ranch,  300  feet  south  of  Henry  Hayne's  residence,  iu  top  of  pink 
granite  outcrop  west  side  of  road;  aluminum  tablet,  marked  "SA 
1425" 1,424.917 
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Feet. 
Hayne's  ranch^  f  mile  south  of;  200  feet  sonth  of  Putnam  sohoolhouBe; 

imil  in  root  south  side  24-iuch  poBt-oak  tree^  northeast  side  of  road 1, 447. 02 

Pui  nam's  ranch,  ^  mile  northeast  of;  south  side  of  road  on  summit  of  hill, 

100  feet  east  of  gate,  nail  in  root  east  side  12-inch  post-oak  tree 1, 575. 33 

Putnam's  ranch^  ^  mile  southeast  of;   in  top  of  red  sandstone  ledge  on 

northeast  bank  of  Hickory  Creek,  75  feet  southwest  of  road;  aluminum 

tablet,  marked  "SA  1525 1,525.230 

August  Keese's  ranch,  ^  mile  southwest  of;  southeast  side  of  road  100  feet 

southwest  of  gate,  nail  in  base  northwest  side  12-inch  mesquite  tree. ..  1, 615. 24 

• 

BA8TWARD  THSOUOH  AUGUST  KBESB'S  PA8TUBB  TO  8BTTLEMENT  ROAD  RUTnUNO  NORTH  AND 

SOUTH. 

August  Keeee's  ranch,  south  side  of  road,  500  feet  south  of  residence,  100 
feet  east  of  gate,  nail  in  root  south  side  6-inch  hickory  tree 1, 625. 69 

August  Reese's  ranch,  f  mile  east  of;  125  feet  south  of  fence  dividing 
lands  of  August  Keese  and  H.  Keese,  in  top  of  pink  granite  outcrop  in 
small  open  flat,  250  feet  west  of  settlement  road  running  north  and 
south;  aluminum  tablet,  marked  "SA  1749" 1,749.397 

BOUTHWE8TBBLY  ALONG  8BTTLBMBNT  ROAD  TO  LOYAL  VALLBY  AND  WILLOW  CITY  SBTTLB- 

MBNT  ROAD. 

Junction  with  Loyal  Valley  and  Willow  City  settlement  road,  grouud  at.  1, 750.0 

EASTWARD  ALONG  LOYAL  VALLBY  AND  WILLOW  CITY  8KTTLBBCBNT  ROAD. 

H.  Keese's  ranch,  ^  mile  northeast  of ;  in  top  of  pink  granite  bowlder,  north 
side  of  road,  18  feet  northeast  of  gate;  aluminum  tablet,  marked  ''SA 
1724" 1,724.236 

H.  Keese's  ranch,  1  mile  east  of;  100  feet  southeast  of  stone  house  on 
north  side  of  road,  nail  in  root  west  side  21-inch  live-oak  tree 1, 767. 05 

H.  Keese's  ranch,  2  miles  east  of;  nail  in  root  east  side  10-inch  live-oak  tree, 
south  side  of  road,  30  feet  east  of  gate 1, 677. 37 

H.  Keese's  ranch,  3  miles  east  of ;  in  top  of  gray  granite  outcrop  on  north 
side  of  road;  aluminum  tablet,  marked  "SA  1691" 1,690.590 

Enchanted  Rock,  2  miles  south  of;  nail  in  root  east  side  6-inoh  mesquite 
tree  bearing  sign  "To  En.  Rock,"  at  forks  of  roads 1,693.90 

NOBTHWARD  ALONG  SBTrLBMBMT  ROAD  TO  ENOHANTBD  ROCK. 

Enchanted  Rock,  ^  mile  south  of;  in  top  pink  granite  bowlder  30  feet  south 
of  road,  500  feet  northeast  of  corrals  at  Morse's  old  ranch;  aluminum 
tablet, marked  "SA  1414" 1,418.811 

NOBTHBASTBRLY  ALONG  8ETTLKMBNT  ROAD  TO  WATCH  MOUNTAIN. 

Enchanted  Rock,  f  mile  northeast  of;  south  side  of  road  at  bend,  200  feet 
southwest  of  forks  on  summit  of  hill,  nail  in  root  north  side  16- inch  live- 
oak  tree 1,438.94 

Watch  Mountain,  1^  miles  south  of;  in  top  of  gray  granite  outcrop  25  feet 
north  of  road,  on  south  bank  ot  small  branch;  aluminum  tablet^  marked 
"8A1374" 1,373.805 

Watch  Mountain,  i  mile  east  of;  nail  in  root  southwest  side  8-inch  leaning 
post-oak  tree,  south  side  of  road  at  forks 1, 317. 80 

EASTWARD  FROM  WATCH  MOUNTAIN  TO  AARON  MOBSS'S  RANCH. 

Watch  Mountain,  2i  miles  east  of;  in  top  of  pink  granite  bowlder  20  feet 
northwest  of  road,  3  feet  southeast  of  30- inch  post-oak  tree,  450  feet  south- 
west of  Sand  Creek,  about  i  mile  west  of  Aaron  Morse's  ranch ;  aluminum 
tablet,  marked  *'SA  1270" 1,270.064 

Sandy  Creek,  bed  of;  opposite  Morse's  house 1, 225. 0 
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BOUTHIASTBRLT  FROM   MORSB'S  RANCH  TO  LLANO  AND  FRBDBRICKSBURO  ROAD. 

Feet. 
Morse's  ranch,  i  mile  southeast  of;  northeast  side  of  road  160  feet  south- 
east of  gate^  bent  nail  in  root  southwest  side  6-inoh  dead  mesquite  tree.  1, 273. 57 

Crab  Apple  Creek,  bed  of 1,164.0 

Morse's  ranch,  2^  miles  southeast  of;  in  top  of  pink  granite  bowlder,  10 
feet  west  of  11 -inch  hickory  tree  on  rocky  hillside,  south  side  of  road, 
200  feet  southeast  of  Crab  Apple  Creek;  aluminum  tablet,  marked  "SA 
1188" 1,287.642 

OTHER  LOCALITIES. 

Considerable  leveling  was  done  in  the  Black  Hills  Beserve,  South 
Dakota  and  Wyoming;  the  Bighorn  Reserve,  Wyoming;  the  Uinta 
Beserve,  Utah,  and  in  the  vicinity  of  Missonla,  Montana;  bat  as  the 
work  in  these  areas  is  to  be  continued,  it  is  thought  not  advisable  to 
publish  the  results  until  the  work  is  completed,  which,  it  is  thought, 
will  be  accomplished  during  the  season  of  1899. 

PACIFIC    SECTION   OF   TOPOGRAPHY. 

In  this  section,  under  the  direction  of  Mr.  Richard  U.  Goode,  geog- 
rapher in  charge,  spirit  leveling  was  continued  for  the  control  of  the 
regular  topographic  work  executed  during  the  year  in  the  various 
localities,  as  follows: 

CALIFORNIA. 

MONO  AND  TUOLUMNE  COUNTIES. 

MOUNT  LYELL  QUADRANGLE. 

The  elevations  in  the  following  list  are  based  on  an  iron  post  set  in 
1896  at  Hardy  Station,  the  elevation  of  this  post  having  been  deter- 
mined from  mean  bay  level  at  Oakland,  California,  to  be  6,940.949 
feet. 

The  leveling  was  done  under  the  general  direction  of  Mr.  R.  B. 
Marshall,  topographer,  by  Mr.  C.  R.  Smith,  levelman. 


• 


HARDT  STATION,  VIA  CABSON  AND  BBIDOBPOBT  BOAD,   TO  BBIDGBPORT. 

Feet. 

Hardy  station,  at  the  jaDction  of  the  Sonora-Mono  toll  roacl  and  the  Car- 
son road,  60  feet  east  of  Little  Walker  River ;  iron  post,  marked  ''6942  O ''  6, 940. 949 

Devils  Gate  Pass,  west  end  of;  big  flat-top  granite  bowlder  20  feet  west  of 
road,  marked" -I- B.M.  7464  U.S.G.8." 7,468.6 

Summit  between  Hardy  and  Bridgeport,  15  feet  east  of  road ;  iron  post, 
marked '^7540  0" 7,539.931 

Swaugers  Creek,  at  first  crossing  of;  nail  driven  in  notch  of  lone  dead  pine 
tree  on  left  side  of  creek,  blazed  above  mark  "  B.  M.  7398  U.S.G.S.'' 7, 398. 35 

Swaugers  Creek,  second  crossing  of;  head  of  nail  in  root  of  big  pine  tree 
on  lower  side  of  bridge 7, 215. 6 

Hunttoon's  station,  on  right  side  of  road,  100  feet  below  water  trough ;  iron 
poet,  marked  "6837  O  " 6,837.118 


458  APPENDIX   TO   director's   REPORT. 

Ff«t. 
Swangers  Creek,  third  croseiDg  of;  head  of  nail  driven  in  top  of  highest 

end  of  right-hand  guard  rail  on  south  approach  to  bridge 6, 660. 20 

Bridgeport,  8  miles  northwest  of;  east  side  of  road,  at  north  side  of  Sim- 
mons Lane ;  iron  post,  marked  **6496  O" 6, 495. 675 

Bridgeport,  at  southwest  angle  of  court-house;  iron  poet,  marked 
"6465  O" 6,464.555 

BBIDOBPORT,    VIA    BRroOEPORT    AND    BODIB     BOAD,    OOAT    BANCH     ROAD,   AND    BODIB   AND 

LUNDT   ROAD  TO  MONO  LAKB  AND  FABBINOTON. 

T.  B.  Ricksy's  farm;  nail  in  foot  of  heavy  feucepost  in  f^ont  of  blacksmith 
shop .• 6,540.00 

ToUgate,  Bridgeport  and  Bodie  road,  near  northeast  corner  of  gate ;  iron 
poet,  marked  "6643  0" 6,643.065 

Dog  Town  road,  at  point  of  departure  from  Bodie  road;  nail  driven  in 
top  of  post  of  mail  box;  post  stamped  on  side  in  large  characters,  "B. 
M.  6828,  U.S.G.S." 6,827.53 

Clearwater  Creek  Crossing;  20  feet  north  of  bridge;  iron  post,  marked 

"7196  0" 7,196.442 

Goat  Ranch  road,  summit  of;  on  embedded  stone  at  right  side  of  road, 
defined  by  ring  of  rocks  roundabout 7, 656. 0 

Sheep  (.'amp,  across  the  road  from  water  trough  and  50  feet  above  ;,iron 
post,  marked  "7350  O" 7,349.943 

Hector's  Station,  on  Bodie  and  Lundy  road,  across  the  road  ft'om  the 
dwelling  house  at  edge  of  orchard  and  garden;  iron  post,  marked 
"6760  O" 6,760.441 

Jordan  Creek  crossing  of  Bodie  and  Lundy  road ;  150  feet  south  of  bridge 
on  north  side  of  road ;  iron  post,  marked  "6779  O  " 6, 778. 526 

Sec.  19,  T.  2N.,  R.  26  E.,  Diabolo  meridian ;  4 feet  eastof  south wes^ corner 
of;  witnessed  by  mound  of  rooks;  corner  is  about  midway  between  Mono 
post-office  and  Mono  schoolhouse,  on  hillside,  about  350  feet  in  eleva- 
tion above  lake  and  about  2,000  feet  in  horizontal  distance  from  lake 
shore;  iron  post,  marked  "6761  O" 6,760.833 

Mono  Lake  post-office;  head  of  nail  in  sontheaat  corner  of  floor  of  porch 
of  building;  below  on  stringer  is  marked  in  large  letters,  "B.  M.  6426, 
U.S.G.S." 6,425.78 

Mono  Lake ;  surface  of  water  July  27, 1898 6, 412. 4 

Mono  Lake  and  Lake  district  road  toll  house,  on  front  edge  of  water 
trough;  on  front  of  trough  is  marked,  in  large  characters,  "B.  M.  6460, 
U.  S.  G.  S." 6,459.93 

Ney's  ranch,  near  Mono  Lake  shore,  in  large  bowlder  on  north  side  of  road 
and  200  feet  east  of  blacksmith  shop ;  aluminum  tablet,  marked ' '  6423  O  " .  6, 422. 590 

Mono  Lake ;  surface  of  water  October  4,  1898 6, 411. 6 

Leevining  Creek,  crossing  of;  head  of  nail  in  west  end  of  right-hand 
guard  rail  ofbridge;  guardrail  is  marked  "B.  M.  6436,  U.S.G.S." 9,435.539 

J.  P.  Mattley's  ranch,  on  top  of  drop  box  of  irrigation  ditch,  on  west  side 
of  road,  marked  "-f  B.  M.  6759,  U.  8.  G.  S."  on  top  cross  brace 6,758.9 

Farrington  station,  50  feet  south  of  dwelling,  inside  of  fence  at  edge  of 
road  to  Walker  Lake;  iron  post,  marked  "6854  0" 6«  853. 848 

LBBVINWa  OBKEK  BRmOB,  ALONG  BOAD  ON  SOUTH  HHOBB  OF  LAKB  TO  MONO  MILLS, 
THBNCB  OVBR  BODIB  AND  BBNTON  BOAD  TO  CRATBB  RIDOB  ROAD,  AND  THBNCB  BT 
OWBN8  RIVER  ROAD  TO  FABBINOTON  STATION. 

Newman's  ranch ;  bolt  head  driven  in  top  of  south  west  comer  ))08t  of  fence ; 

post  is  marked  underneath  bolt,  "  B.  M.  6430,  U.S.G.S." 6, 429. 91 

Rush  Creek  Crossing;  junction  of  Lake  road  with  Rush  Creek  road  from 

Farrington  Station;  iron  post,  marked  "6442  0" 6,44L690 
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Feet. 
Mono  Mills  road,  about  3  miles  southeast  of  where  road  leaves  lake  shore, 

15  feet  to  right  of  road  aud  about  200  feet  east  of  foot  of  spur  of  Crater 

Ridge;  iron  post,  marked  "6899  O" 6,898.821 

Mono  Mills,  in  northwest  corner  post  of  sawmill ;  aluminum  tablet,  marked 

"7336  O" 7,335.068 

Bodie  and  Benton  wagon  road,  on  summit  between  Mono  Lake  and  Owens 

River  drainage,  20  feet  east  of  road ;  iron  post,  marked  "  7987  O" 7, 986. 868 

Crater  Ridge,  summit  of  cut-off  road  over;  on  conical  bowlder  20  feet  left 

ofroad,marked"-f-B.M.  7998  U.S. G  S.'' 7,998.7 

Long  Valley  and  Owens  River  road,  at  junction  of  with  Bodie  and  Benton 

wagon  road  on  north  side  of  road ;  iron  post,  marked  "  7938  O  " 7, 938. 101 

Owens  River  road,  about  7  miles  southeast  of  Farrington  station,  at  head 

of  short,  steep  grade,  at  upper  edge  of  grove  of  trees  10  feet  left  of  road ; 

iron  post,  marked  "7601  O" 7,600.946 

Rush  Creek  bridge,  about  1^  miles  southeast  of  Farrington  station;  on 

head  of  spike  in  center  of  right-hand  guard  rail  of  bridge,  marked 
'"-f  B.M.  6853U.SG.S." 6,853.38 

rABBUrOTON  STATION,  VIA  PKIVATS  ROAD  UP  BU8H  CRKBK,  TO  SILVER  LAKR. 

Grant  Lake,  at  outlet  of,  10  feet  east  of  road ;  iron  post,  marked  "7068  O '' .  7, 068. 347 
Silver  Lake,  outlet  of;  iron  post,  marked  "  7217  O  " 7, 217. 056 

MOKO  LAKE  AT  NBT*8  RANCH,  TF  LBEVININQ  CREBK  WAGON  ROAD  TO  F.  M.  CRIPMAN'B  RANCH. 

L.  V.  C.  H.  M.  Company's  ditoh,  opposite  initial  point  of,  on  left  bank  of 
Leevining  Creek,  on  embedded  whit-e  granite  stone  10  feet  left  of  road..  6, 898. 5 

Wood's  and  McNefiTs  ranches,  line  fence  between,  on  nail  in  left-hand  guide- 
post;  post  marked  above  nail,  "B.M.  7380  U.S.  G.S." 7,379.93 

Leevining  Creek,  on  floor  of  bridge  over 7, 376 

Sees.  23  and  24,  T.  1  K.,  R.  26  E.,  at  i  comer  between;  iron  post,  marked 

"7467  O" 7.467.216 

FARRINGTON  8TATION,   ALONG  WAGON  ROAD  TO  WALKER  LAKE. 

Farrington's  lower  pasture,  nail  in  gatepost  of  south  fence,  on  left  side  of 
road ;  post  is  marked  above  nail  "  B.M.  7036  U.S.G.S." 7, 036. 33 

Farrington's  upper  pasture,  nail  in  gatepost  of  north  fence,  on  left  side  of 
road;  post  is  marked  above  nail  "B.M.  7789  U.S.G.S." 7,789.05 

Walker  Lake,  100  feet  north  of  outlet  of,  at  upper  end  of  wagon  road 
where  Bloody  Canyon  trail  begins,  near  dwelling  of  A.  Grose,  100  feet 
from  lake  and  123  feet  from  fence ;  iron  post,  marked  "  7929  O '' 7, 929. 149 

Walker  Lake,  surface  of  water  September  1,  1898 7,926.7 

WALKER  LAKE,  VIA  BLOODT  CANTON  TRAIL  AND  TIOGA  ROAD,   TO  SNOW  FLAT. 

Small  summit,  over  which  trail  passes  to  drop  into  creek  bottom  beyond, 
on  rock  outcropping  at  foot  of  tamarack  tree,  4  feet  to  left  of  trail ;  rock 
is  marked  by  -f  and  tree  above  is  marked  * '  B.M.  9077  U.S.G.S." 9, 077. 462 

Sardine  Lake,  surface  of  water  September  26, 1898 9, 876. 2 

Monp  Pass,  30  feet  north  from  shore  of  Summit  Lake  and  4  feet  to  right  of 
trail;  iron  post,  marked  "  10r99  O " 10,598.723 

Daua  Fork,  Spring  Branch  flowing  into ;  first  stream  of  flowing  water 
crossing,  about  300  feet  beyond  foot  of  sidehill  grade  on  pyramidal 
blue  granite  rock,  marked  with  -f 9, 919. 44 

Dana  Fork,  trail  at  point  where  sheep  trail  branches  to  the  right  through 
the  timber  along  sidehill  and  where  the  stream  turns  sharply  westward 
to  main  trail,  continuing  northwest  down  to  meadows,  in  rock  at  south- 
west comer  of  log  cabin;  aluminum  plug,  marked  "U.S.G.S.  9738  Ft. 
B.M.O." 9,737.682 
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Feet. 
Soda  Springs,  3^  miles  east  of;  on  north  side  of  Tioga  road  where  trail 

comes  in  from  the  meadows  to  the  eastward  of  said  road  in  outcropping 

ledge  of  rock;  aluminum  plag,  marked  " U.S.O.S.  9270  Ft.  B.M.O/'...  9,269.913 

Soda  Springs,  li  miles  east  of;  on  Tioga  road,  at  foot  of  steep  grade,  on 
nail  in  foot  of  large  tamarack  tree  on  right  side  of  road;  blaze  on  tree 
above  nail,  marked  ^'B.M.  8676  U.S.G.S." 8,676.79 

Soda  Springs,  100  feet  west  of;  in  large  granite  bowlder  on  south  side  of 
trail;  aluminum  bolt,  marked  "U.S.G.8.  8594  Ft.  B.M.O." 8,593.8 

f^ecs.  1  and  12,  T.  1  8.,  R.  23  E.,  and  sees.  6  and  7,T.  1  S.,  R.  24  £.,Diabolo 
meridian,  corner  of;  iron  post,  marked  "  8555  O" 8, 555. 237 

Cathedral  Creek,  crossing  of;  nail  in  foot  of  dead  tree  on  left  side  of  Tioga 
road  and  north  side  of  creek;  place  above  nail  is  marked  ''B.M.  8342 
U.S.G.S." 8,341.672 

Cathedral  Creek,  in  conspicuous  rock  in  north  side  of  creek  bed,  50  feet 
from  road;  aluminum  bolt,  marked  " U.S.G.S.  8837  Ft.  B.M.O." 8,337.195 

Lake  Tanaya,  at  head  of  steep  grade  descending  toward,  on  face  of  large 
bowlder  at  west  side  of  road  about  200  feet  before  reaching  spring  flow- 
ing from  hillside ;  mark  is  defined  by  a  large  horizontal  red  line  on  face 
of  stone  about  4  feet  from  ground ;  stone  is  marked ''  B.M.  8378  U.S.G.S.'^  8, 377. 8 

Lake  Tanaya,  on  west  shore  of;  in  large  bowlder  between  k'oad  and  lake 
shore,  about  300  feet  east  of  three  log  cabins  in  grove  of  trees;  alumi- 
num tablet,  marked  "U.S.G.S.  8146  Ft.  B.M.O." 8,145.566 

Lake  Tanaya,  surface  of  water,  date  September  17, 1898 8, 141 

Lake  Tanaya  and  Snow  Flat  drainage,  summit  between,  on  large  square 
grf^iite  bowlder  on  right  side  of  road,  at  point  where  road  turns  to  the 
southwest  descending  toward  Snow  Flat 8, 845. 2 

Snow  Flat,  300  feet  southwest  of  wooden  culvert  in  road  crossing,  in  large 
granite  bowlder  on  west  side  of  road;  aluminum  tablet,  marked 
•^U.S.G.S.  8705  Ft.  B.M.O." 8,705.460 

DANA  FOBK  TRAIL,   VIA  ROAD  TO  TIOGA. 

Tioga  road,  about  i  mile  east  of  wood- chopper's  cabin,  on  large  isolated 

white  granite  bowlder,  marked  on  top  by  chiseled  -|- 9, 785. 7 

Tioga  Pass  summit,  on  took  on  east  side  of  road ;  aluminum  bolt,  marked 

"U.S.G.S.  9941  Ft.  B.M.O." 9,941.307 

Tioga  mine,  in  ledge  of  rock  at  southwest  corner  of  assay  office  on  round 
iron  plug  set  in  cement  and  marked  "9795" 9,794.864 

BIYERSIDE  AND  SAN  DIEGO  COUNTIES. 

ELSINORR,    SAN  LUIS   REY,   AND  SAN   DIEOO   QUADRANGLES. 

The  elevations  in  the  following  list  are  based  on  a  continaation  of 
the  levels  of  the  preceding  field  season,  which  started  from  a  United 
States  Coast  and  Geodetic  Survey  bench  mark  at  San  Pedro.  A 
closure  connection  was  obtained  on  two  bench  marks  in  the  vicinity  of 
San  Diego,  with  the  following  results: 


U.  S.  C.  and  G.  S. 


Point  Loma,  San  Diego  Bay 

San  Diego,  Creigue's  brick  building 


8.455 
12.11 


U.  S.  G.  S. 


8.046 
11.457 


Difference. 
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As  the  bench  mark  at  Point  Loma  was  based  on  tidal  observations 
extending  over  a  longer  period  of  time  than  that  at  San  Diego,  the 
former  was  selected  as  the  one  more  nearly  correct  and  the  results 
adjusted  to  it,  including  the  bench  marks  in  San  Diego. 

The  work  was  done  by  Mr.  George  H.  Herrold,  levelman,  duplicate 
rods  being  used. 

TKMBCCLA  TO  SAINBOW  POST-OITICS. 

Feet. 

Temecula,  in  the  west  foandation  wall  of  8choolhou8e;  bronze  tablet, 
marked '*1019" 1,018.951 

Santa  Margareta  River,  150  feet  weBt  of,  on  south  side  of  Palla  road,  175 
feet  BOQtheast  of  jnnction  with  Rainbow  road;  wire  nail  in  root  of 
willow  tree 992.0 

Temeonla,  3f  miles  soatheast  of,  east  side  of  road,  in  north  face  of  granite 
bowlder  18  feet  high  and  12  feet  broad ;  copper  bolt,  marked  **  U.S.G.S. 
1155  Ft.'' 1,155.086 

Summit  on  road  between  Temecula  and  Vallecitos  valleys 1, 311. 6 

Summit,  150  feet  south  of,  east  side  of  road;  circle  chiseled  on  5  by  5  foot 
bowlder  2  feet  high I,3a5.68 

Rainbow  post-office,  1|  miles  north  of,  on  west  side  of  Temecula  road,  in 
south  end  of  bowlder  2|  feet  high,  15  feet  long,  and  5  feet  wide,  under 
a  double  oak  tree  in  fence  line;  copper  bolt,  marked  "U.S.G.S.  1164 
Ft.  B.M." 1,164.081 

Rainbow  post-office,  floor  of  bridge  north  of 1, 050. 7 

Rainbow  post-office,  water  trough  in  front  of;  tack  in  4  by  4  inch  sill 1, 047. 36 

RAiirBow  posTorncB,  via  monbsbattk  cattlb  company's  ranch,  to  bonsalu 

Rainbow,  at  northeast  comer  of  Yalleoitos  schoolhouse  grounds ;  iron  post, 

marked  "1044" 1,043.996 

Rainbow  post-office,  1^  miles  south  of,  in  canyon,  on  west  side  of  San 

Diego  road ;  wire  nail  in  root  of  oak  tree  4  inches  in  diameter 884. 62 

Divide  between  Vallecitos  and  San  Luis  Rey  river  valleys,  400  feet  west 

of;  wire  nail  in  root  of  18-inoh  oak  tree  on  south  side  of  road 1,  Oil.  91 

Rice's  house,  between  road  and;  wire  nail  6  feet  above  grouud  in  knot 

in  large  double  oak  tree 865. 33 

San  Luis  Rey  River,  2  miles  north  of,  east  edge  of  road  and  west  side  of 

canyon;  wire  nail  in  root  of  40- inch  oak  tree 632.40 

NW.  comer  T.  10  8.,  R.  2  W.,  200  feet  south  of  oak  tree  on  west  side  of 

Rainbow-Bon  Ball  road  at  junction  with  Palla  road;  iron  post,  marked 

"290'' '. 290.035 

San  Luis  Rey  River,  north  bank  of,  on  north  si<1e  of  Bonsall -Palla  road,  in 

granite  bowlder;  copper  bolt,  marked  "U.S.G.S. 274  Ft.  B.M." 274,160 

Monseratte  Cattle  Company's  ranch,  275  feet  south  of  river  ford,  on  east 

side  of  road ;  wire  nail  in  west  root  of  48- inch  oak  tree 257. 51 

£1  Dorado,  adobe  ranch  house,  summit  in  road  opposite 270. 5 

Loveland's  house,  southwest  of,  in  small  grove  on  north  Bide  of  Bonsall 

road ;  wire  nail  in  south  root  of  double  sycamore  tree 226. 07 

Gird  ranch,  fkt  west  end  of  fenced  road  through.  If  miles  northeast  of 

Bonsall ;  wire  nail  in  crotch  of  triple  sycamore  tree 198. 24 

Bonsall,  in  center  of  street  north  of  post-office,  in  top  of  bowlder  12  feet 

in  diameter,  6  feet  high;  copper  bolt,marked  "U.S.G.S.  172Ft.  B.M."..      172.121 

BONBALL  TO  VISTA. 

Bonsall,  porch  floor  at  south  end  of  street,  with  sign  "  Bonsall " 169.  71 

Bonsall,  2  miles  southwest  of,  north  of  and  opposite  cottage  on  Vista 
road ;  wire  nail  in  trunk  of  pepper  tree,  1  foot  above  ground 140. 68 
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Feet. 
Bonsally  2i  miles  soathwest  of,  at  janotion  of  Vista  and  Oceanside  roads, 

near  fence  corner;  iron  post,  marked '*  155 '' 155.173 

Delpi  Bchoolhonse,  If  miles  north  of,  in  north  corner  of  eucalyptus  groye, 

60  feet  west  of  Bonsall- Vista  road ;  wire  nail  in  root  of  blazed  tree 382. 62 

Delpi  schoolhouse  grounds,  northwest  comer  of;  iron  post,  marked  "  491" . .      491. 106 
Delpi  schoolhouse,  f  mile  southwest  of,  on  east  and  west  road;  wire  nail 

in  top  of  3  by  6  inch  bulkhead  post  at  southwest  comer  of  culvert 425. 26 

Vista,  ^  mile  north  of,  at  junction  of  Delpi  and  Escondido  roads,  on  west 

side  of  road ;  wire  nail  In  brace  post  at  angle  in  fence  line 340. 47 

Vista,  50  feet  northeast  of  Escondido  Branch  railroad  track,  on  southwest 

side  of  county  road,  in  row  of  eucal3^ptus  trees  east  of  railroad  crossing; 

iron  post,  marked  *' 330" 330.170 

VISTA,  VIA  aODTHEBN  CALIFORNIA  RAILWAY,  TO  BBCOMDIDO. 

Vista,  top  of  rail  at  road  crossing 323. 01 

Vista,  ^  mile  southeast  of;  wire  nail  in  north  end  of  east  bulkhead  board 

of  trestle  No.  27,  Southern  California  Railway 424.81 

Vista,  2  miles  southeast  of;  top  of  rail  at  road  crossing '. 495. 70 

Vista,  2^  miles  southeast  of;  summit  on  railroad 520. 0 

Vista,  2^  miles  southeast  of;  wire  nail  in  west  end  of  south  bulkhead 

board  of  culvert  No.  35 494.19 

Buena  Station,  wire  nail  in.  top  of  bulkhead  board  at  southeast  corner  of 

trestle  No.  38 446.34 

Trestle  No.  43,  Southern  California  Railway,  north  end  of,  2  feet  lower 

than  rail  base;  wire  nail  in  oast  end  of  floor  beam 524.03 

San  Marcos,  ^  mile  northwest  of  station ;  summit  on  railroad 578. 9 

San  Marcos,  close  to  schoolhouse  building,  in  angle  of  porch  and  building 

in  front;  iron  post,  marked  **582" 582.126 

San  Marcos,  opposite  nortli  comer  of  station ;  wire  nail  in  top  of  4  by  4 

inch  clearing  post  1.2  feet  high 570. 74 

Ban  Marcos,  1.2  miles  east  of  station ;  wire  nail  in  top  of  16  milepost 581. 86 

San  Marcos,  1^  miles  southeast  of  station ;  top  of  rail  at  road  crossing 577. 32 

Richland  Station,  in  row  of  eucalyptus  trees  at  southern  corner  of  school 

grounds,  50  feet  northeast  of  track  and  35  feet  northwest  of  road  center ; 

iron  post,  marked  *' 634" 634.22 

Richland  Station ;  top  of  rail  at  road  crossing 628. 73 

Summit  between  Richland  and  Escondido;  hub  and  tack  2  feet  south  of 

W.  X.  post,  north  of  railroad  crossing 691. 48 

Escondido  River,  north  end  of  trestle  No.  59;  wire  nail  in  west  end  of 

floor  beam  2  feet  below  pail  bottom 636. 98 

Escondido,  north  side  of  station  and  close  to  building;  wire  nail  in  bottom 

board  of  sloping  platform 640. 97 

Escondido,  northeast  corner  of  iron  footplate  of  step  at  entrance  to  drug 

store,  on  lot  15,  next  to  bank  and  post-office  building,  on  Main  street; 

official  city  bench  mark 653. 961 

Escondido,  in  north  wall  of  main  entrance  corridor  in  basement  of  college 

building  on  hill,  4  feet  above  ground ;  bronze  tablet,  marked  ''  754 " 754. 918 

ESCONDIDO,  VIA  BEBNABDO,  TO  OUBBN  VALLET. 

Escondido,  1  mile  south  of,  north  corner  of  road  intersections;  wire  nail 
in  root  of  eucalyptus  tree 660. 69 

Escondido,  2^  miles  south  of,  on  San  Diego  road  at  junction;  iron  post, 
marked  "530" 530.259 

Bernardo  post-office,  1^  miles  north  of,  on  south  bank  of  creek,  50  feet 
east  of  small  bridge;  wire  nail  in  crotch  of  large  double  sycamore  tree.      410.42 
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Feet. 
Bernardo  po8t>office,  625  feet  north  of  Bernardo  River  bridge,  on  west  side 

of  county  road;  iron  post,  marked  ''319" 319.283 

Bernardo  River  bridge,  floor  of,  San  Diego  and  Escondido  road 303. 07 

Bernardo  post-office,  1  mile  south  of,  at  head  of  grade  in  canyon ;  hub 

and  tack  west  side  of  road,  between  brace  and  telegraph  pole 461. 94 

Bernardo  post-office,  1^  miles  south  of;  summit  on  San  Diego  road 506. 8 

Bernardo,  2^  miles  south  of;  hub  and  tack  1  foot  east  of  first  blazed  tele- 
graph pole  north  of  summit 515.84 

Summit  between  Bernardo  River  and  Green  Valley,  on  San  Diego  road 510. 0 

Green  Valley,  in  sloping  bowlder  4  feet  high,  east  of  large  bowlder  pile, 
we8t  side  of  San  Diego  road  and  80  feet  north  of  bridge;  copper  bolt, 
marked ''U.S.G.S.  482Ft.  B.M." 482.276 

ORKKV  VALLBY,   VIA  SAK  UIBQO  BOAD  AND  XBBTON  POST-OPTICB,   TO  VIBOIICIA. 

Green  Valley,  bridge  across  drainage 477. 63 

Summit  between  Green  Valley  and  Poway  Valley,  15  feet  east  of  road; 

point  chiseled  on  rock  18  inches  in  diameter 642. 98 

Watson's  ranch,  5  feet  east  of  fence  corner,  north  side  of  Poway  road,  at 

junction  with  San  Diego  road ;  iron  post,  marked  * '  585 '' 585. 291 

Merton,  1  mile  north  of,  opposite  well  on  Lawson's  ranch ;  wire  nail  in 

eucalyptus  tree  on  east  side  of  road 491. 52 

Merton  post-office,  north  of;  bridge  floor 447. 4 

Merton  post-office,  southeast  corner  of  junction  of  Poway  and  San  Diego 

road;  iron  post,  marked  "438" 438.29 

Twenty  Mile  House,  25  feet  north  of;  wire  nail  in  root  of  12-inch  oak 

tree  on  west  side  of  road 466. 98 

Poway  grade,  hub  and  tack  on  west  edge  of  road  where  it  turns  east  into 

Mirror  Canyon,  leaving  telegraph  poles  to  the  west ^ .       641. 6 

Poway  divide,  on  south  side  of  road ;  iron  post,  marked  "  967 " 967. 327 

Tower's  ranch,  east  side  of  circular  concrete  reservoir  in  San  Clemente 

Valley ;  wire  nail  in  northeast  comer  of  concrete  water  trough,  between 

concrete  and  wood  casing,  1.5  feet  above  ground 655. 56 

Virgiuia,  1^  miles  southwest  of  Tower's  house,  near  forks  of  road;  wire 

nail  in  west  end  of  "A"  culvert 591. 83 

Virginia  post-office,  f  mile  southwest  of,  in  forks  of  road  where  road 

down  valley  leaves  San  Diego  road ;  iron  post,  marked  * '  578  " 578. 349 

FROM  VIBGINIA,   VIA  UNDA  VIHTA  MB8A,   TO  HEAD  OP  MURBAY  CANYON  GBADB. 

Miramar  road,  junction  with  San  Diego- Escondido  road,  where  private 
telephone  line  comes  into  main  road;  hub  and  tack  between  telephone 
pole  and  brace  pole  on  east  side 444. 32 

McKinnie,  Flirt  &.  Winsby  10-mile  sign,  \  mile  south  of;  wire  nail  in  wesi 
corner  of  road  culvert 416. 94 

Linda  Vista  Mesa,  junction  of  Escondido  and  Linda  Vista  road,  8^  miles 
north  of  San  Diego;  iron  post,  marked  "417" 416.893 

Rosedale,  hub  and  tack  2.3  feet  east  of  telegraph  pole  just  south  of  Rose- 
dale  sign  on  Escondido-San  Diego  road 415. 95 

Rosedale,  1  mile  south  of,  at  angle  in  road;  wire  nail  in  brace  to  telegraph 
pole  8  inches  above  ground 410. 63 

Linda  Vista  Mesa,  head  of  gra<le  out  of  Mission  Valley ;  wire  nail  in  brace 
pole  to  telegraph  pole 391. 11 

Linda  Vista  Mesa,  head  of  grade  out  of  Mission  Valley,  on  east  side  of 
Escondido  road  and  south  end  of  the  mesa  road;  iron  post,  marked 
"394" .'.       393.907 
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FROM  HSAD  OF  MUBRAT  CANTON  QBADB.  VIA  COUNTY  HOSPITAL.  TO  OLD  TOWN. 

Feet. 
Junction  of  Main  and  Minor  canjons,  road  from  mesa  down  into  Mission 

Valley ;  hub  and  tack  off  of  road  on  north  side 254. 87 

San  Diego  River,  north  bank  of,  south  of  Roe's  adobe  house ;  wire  nail  in 

root  of  eucalyptus  tree  in  fence  line  east  of  road 30. 05 

San  Diego  River  bed 22.7 

Road  culvert,  south  of  river  and  north  of  hospital;  wire  nail  in  northwest 

end  of 25.653 

County  hospital,  north  of,  west  side  of  road  to  San  Diego  and  40  feet  south    - 

of  road  to  Old  Town;  iron  post,  marked  **28'' 27.978 

San  Diego  water  works,  concrete  pavement  center  of  gateway  . . . « 16. 91 

Old  Town,  San  Diego  River  wagon  bridge;  tack  in  concrete  of  southeast 

pier  on  east  euge 17. 68 

Top  of  rail,  crossing  of  Santa  Fe  and  Old  Town  motor  tracks 14. 2 

Old  Town,  south  and  east  of  motor  track,  in  the  west  wall  at  the  north- 
west corner  of  brick  building,  2.6  feet  above  porch  floor;  copper  bolt, 

marked  "  U.S.G.S.  44  Ft.  B.M." 43.985 

FBOM  OLD  TOWN,   VIA  PACIFIC  BEACH  MOTOR  TBACK,  TO  SAN  DIBQO. 

Old  Town,  southwest  of,  in  tide  flats,  at  west  end  of  graded  road  to  Point 
Loma ;  wire  nail  in  northeast  corner  of  culvert 1.06 

Roseville,  at  southeast  comer  of  fenced  school  grounds ;  iron  post,  marked 

'*35" 34.985 

Quarantine  station  on  Point  Loma,  north  of;  United  States  Coast  Survey 
bench  mark,  a  granite  block  10  by  10  inches  on  top,  marked  **  U.  S. ;  ^' 
north  side  marked  '*Ref.  Mark;''  east  side  marked  ''Coast  Survey;" 
south  side  marked  ''  1853-54-55 ; ''  north  side  marked  "  for  tide  " 8. 455 

Old  Town,  1  mile  south  of;  road  crossing  on  motor  track 50. 33 

Middletown,  summit  of  motor  track,  at  west  comer  of  lot  fenced  with  ever- 
green, betweenPalm  and  Quince  streets ;  railroad  spike  flush  with  ground, 
driven  into  telegraph  pole 69.71 

Trestle  on  motor  track ;  wire  nail  in  east  end  of  south  floor  beam 34. 49 

San  Diego  court-house,  in  the  foundation  pier  north  of  southeast  corner 
of  east  wing,  4  feet  above  ground;  bronze  tablet,  marked  "42" 42. 010 

San  Diego,  official  city  datum,  City  Hall  building,  corner  Third  and  D 
streets,  north  corner  of  stone  steps.  (This  bench  mark  was  connected 
with  the  United  States  Coast  and  Geodetic  Survey  bench  mark  at  Point 
Loma  by  the  city  engineer  in  1888,  the  result  being  an  elevation  of  45.819 
feet  above  mean  sea  level.) 45. 772 

San  Diego,  United  States  Coast  Survey  bench  mark,  in  brick  wall  of  west 
front  of  Creigne's  building,  2  feet  above  step  north  of  door,  corner  Fourth 
und  K  streets.  (The  elevation  of  this  bench  mark  referred  to  the  United 
States  Coast  and  Geodetic  Survey  bench  mark  in  San  Diego  is  12.11  feet, 
or  a  difference  of  0.244  foot,  as  referred  to  the  Point  Loma  bench  mark.) .        11. 866 

The  elevations  in  the  following  list  refer  especially  to  the  north  half 
of  the  San  Luis  Key  quadrangle.  The  work  was  done  with  a  single 
rod  by  Mr.  O.  C.  Ward,  levelman,  under  the  general  direction  of  Mr. 
L.  C.  Fletcher,  topographer,  and  was  based  on  the  line  previously 
mentioned  as  having  been  run  by  Mr.  Herrold. 

TBUECULA,  VIA  LINDA  ROSA,   TO  DB  LUZ  STATION. 

Feet. 
Temecula,  1  mile  northwest  of;  nail  in  telegraph  pole  at  forks  of  road  to 

north 1,013.96 

Linda  Rosa,  i  mile  northeast  of;  northeaht  of  forks  of  road;  iron  post, 

marked  "  1033  T  " 1,032.837 
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Feet. 
Linda  Ross,  f  mile  southwest  of;  in  mouth  of  canyon ;  cross  ont  in  top  of 

2  by  2  foot  sandstone  bowlder  west  of  road 1, 273.56 

Linda  Rosa,  1  mile  southwest  of;  150  feet  northwest  of  road  at  summit; 

nail  in  36-inch  oak  tree » 1,500.11 

Outing,  1  mile  east  of;  at  summit,  about  500  feet  south  of  forks  of  road, 

10  feet  east  of  road;  iron  post,  marked  <' 1462  T'' 1,461.985 

San  Dias  Canyon,  in  forks  of  Linda  Rosa  and  Fallbrook  road  and  road  to 

DeLuz;  iron  post,  marked '<  837  T" 836.722 

De  Lnz,  3^  miles  northeast  of;  at  forks  of  canyon ;  wire  nail  in  root  of  15- 
inch  oak  tree  10  feet  northwest  of  road 653.65 

Santa  Rosa  ranch,  350  feet  south  of  south  gate  to ;  spike  in  root  of  18-icch 

oak  tree 1...      592.52 

De  Luz,  225  feet  south  of  post  offloe ;  wire  nail  in  root  of  10*inch  oak  in 

forks  of  road 447.50 

De  Luz,  1^  miles  southwest  of;  30  feet  west  of  forks  of  road  to  schoolhouse 

(DeLuz),  in  bed  rock;  copper  bolt,  marked  <' 379 T" 379.209 

De  Luz,  If  miles  southwest  of;  at  forks  of  new  road  to  Fallbrook ;  -f-  ^^^ 

in  top  of  granite  bowlder 378.50 

De  Luz  station,  If  miles  north  of;  about  900  feet  south  of  forks  of  creek; 

wire  nail  in  root  of  10-inch  willow  tree  west  of  road 191.34 

De  Lns  station,  12  feet  northwest  of  switch  south  of;  iron  post,  marked 

"146  T'' 146.125 

RAWBOW,  VIA  rALLBBOOK,  rAIXBBOOK  VTATIOir,  AND  80UTHBBN  CALIFORNIA  RAILWAY,  TO 

DB  LCZ  STATION. 

Red  Mountain  ranch,  just  east  of;  northwest  of  forks  of  road;  iron  post, 

marked"  1063  T" 1,062.960 

Red  Mountain  ranch,  at  northwest  comer  of,  in  northwest  comer  of  bend 

of  road;  nail  in  root  of  8-inch  eucalyptus  tree 900. 27 

Fallbrook,  2  miles  east  of,  west  of  forks  of  road ;  nail  in  root  of  12-inch 

eucalyptus  tree 918.70 

Fallbrook,  f  mile  northeast  of,  at  fence  comer  in  bend  of  road;  circle  cut 

in  top  of  2  by  2  foot  bowlder  1  foot  above  ground 771.98 

Fallbrook,  50  feet  north  of  schoolhouse,  south  side  of  Elder  street;  iron 

post,  marked  "732  T" 73L960 

Fallbrook  station,  40  feet  east  of  trestle  32 ;  spike  in  top  of  post  south  of 

track 306.53 

Trestle  28;  top  of  tie 242.9 

Trestle  27;  top  of  tie 241.7 

Trestle  26,  250  east  of,  8  feet  south  of  track ;  railroad  spike  in  root  of  24- 
inch  sycamore  tree 239.69 

Trestle  23,  top  of  tie 203.3 

Trestle  20,  top  of  tie 172.1 

Trestle  19,  top  of  tie 174.0 

DB  LUZ  STATION  VIA  TSADOSA  TO  SAN  LUIS  RBT. 

Trestle  13,  top  of  tie 116.8 

Trestle  12,  top  of  tie 101.9 

Santa  Margarita  ranch  house;  southwest  comer  of  retaining  wall  around, 

inmiddlepin;  bronze  tablet,  marked  "87  T.'' 86.957 

Trestle  7,  north  end  of;  spike  in  northwest  end  of  mud  sill 54. 04 

Trestle  5,  south  end  of;  spike  in  west  end  of  mud  sill 33. 61 

Ysadora,  40  feet  east  of  track,  north  side  of  road  at  fence  corner;  iron  post 

marked  "23  T." 22.879 

20  GBOL,  PT  1 30 
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Feet. 
San  Luis  Rey,  SO  feet  north  of  fork  of  roads  at  hotel ;  nail  in  root  of 

enoalyptuB  tree  east  side  of  road 47.48 

San  Luis  Rey,  northeast  comer  of  grounds  aroand  schoolhonse;  iron  post, 

marked  "76T." 75.879 

T8ADOBA  VIA  LAB  FLOBES  TO  LAB  PULGA8  CORRAL. 

Ysadora,  1  mile  west  of;  in  forks  of  small  drainage,  3  feet  west  of  road ; 
nail  in  root  of  12-inch  cedar  stump 192.00 

Ysadora,  1^  miles  west  of,  north  of  road  at  summit;  iron  post,  marked 

"411  T." 410.996 

Ysadora,  4|  miles  northwest  of;  spike  in  hase  of  sign  post  at  forks  of  road.      172. 17 

Las  Flores,  10  feet  southwest  of  water  tank,  east  of  track;  iron  post, 
marked  "84  T.'' 84.037 

Las  Flores  Creek,  north  end  of  railroad  trestle  over;  spike  in  east  end 
of  cap - ---. 60. 69 

Las  Flores  Creek,  east  hank  of,  300  feet  west  of  dam ;  nail  in  root  of  24- 
inch  svcamore  tree 115. 44 

Las  Pulgas  Corral,  northeast  corner  of;  spike  in  post 259. 83 

Las  Pulgas  Corral,  i  mile  northeast  of;  east  side  of  Las  Flores  Creek  on 
side  of  hill;  iron  post,  marked  "293  T." 292.945 

TEMBCDLA,   EASTWARD  UP  TBMKCOLA  RIVER  TO  VICINmr  OF  PAUBA  GRANT. 

Temecula,  3  miles  east  of,  at  spring,  70  feet  south  of  old  Pauha  road ;  nail 

in  root  of  10-inch  cottonwood 1, 031. 52 

Pauha  ranch  house,  i  mile  south  of,  northeast  of  forks  of  road;  iron  post, 

marked ''1090  T.'' 1,090.073 

Temecula,  6^-  miles  east  of,  east  of  irrigating  ditch  and  douhle  fork  road, 

north  of  road;  iron  post,  marked  "  1161  T." 1,161.002 

Temecula,  8i  miles  east  of,  southeast  corner  of  private  road  crossing.  Just 

west  of  dry  wash  of  Temecula  River;  iron  post,  marked  "1228  T." 1, 228. 075 

MONBERATE  8CHOOLHOUSB  VIA  PALA  TO  VICINITT  OF  PAUXA  RANCH. 

Monserate  schoolhonse,  2  feet  south  of,  under  window;  iron  post,  marked 

"351 T." 351.028 

Monserate  schoolhonse,  1  mile  north  of;  dry  hed  of  San  Luis  Rey  River  at 

road  crossing 279.5 

Pala,  i  mile  west  of,  south  of  forks  of  road;  nail  in  14-inch  sycamore 379.02 

Pala,  10  feet  south  of  southwest  corner  of  mission;  iron  post,  marked 

"411 T." 410.974 

Pala,  If  miles  east  of,  at  fork  of  road  to  Aqua  Tibia  ranch,  northeast  of 

road;  iron  post,  marked  "568T." 568.330 

Pala,  3  miles  east  of,  fork  of  road  to  Pala  Mills,  north  of  road ;  iron  post, 

marked  "557  T." 567.029 

Pala,  4  miles  east  of,  175  feet  east  of  private  road  to  Aqua  Tibia  ranch, 

north  of  road;  nail  in  root  of  10-inch  sycamore 687. 88 

Pauma  ranch,  southeast  of  fork  of  road  to  ranch  house;  iron  post,  marked 

"758  T." 758.008 

Pala,  south  on  old  San  Diego  road,  San  Luis  Rey  River,  dry  bed  at  road 

crossing 377.0 

Pala,  1  mile  south  of,  east  of  forks  of  road ;  top  of  bolt  in  base  of  tele- 
phone pole 396. 25 

Pala,  2  miles  south  of,  northeast  of  forks  of  road;  iron  post,  marked 

"481 T." 48L099 
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BONSAL,   UP  M0088A  CAHTON,  TO  MOOeHA  P08T-0FFICS. 

Feet. 
Bonsai,  ii  miles  east  of,  30  feet  northeast  of  forks  of  roail ;  spike  in  root 

of  4-inch  live-oak  tree 286.49 

Moossa  schoolhonse,  |  mile  west  of,  at  forks  and  south  of  road;  spike  in 

root  of  SO-inch  oak  tree 423.33 

Moossa,  15  feet  southwest  of  house  next  east  of  post-offioe ;  iron  post, 

marked  "458  T." .* 458. 121  • 

SAN  LUIS  BKT,  NOBTHWABD. 

San  Luis  Rey,  2^  miles  northeast  of,  windmill  75  feet  east  of  road ;  nail  in 
base  of  northwest  comer 71.12 

San  Luis  Rey  River,  bed  of,  on  section  line  between  sees.  3  and  4,  T.  11 
S.,  R.  4  W 76.0 

Sees.  3  and  4,  T.  11  8.,  R.  4  W.,  and  sees.  34  and  35,  T.  10  S.,  R.  4  W.,  at 
forks  of  road,  24  feet  northeast  of,  on  opposite  side  of  road ;  iron  post, 
marked  ''112T." 112.014 

SAN  BERNARDINO   COUNTY. 
HS8PERIA  AND  DEEP  CREEK  QUADRANGLES. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  in 
the  northwest  foundation  of  the  coart-house  in  San  Bernardino,  the 
elevation  of  which  was  accepted  as  1,047.758  feet,  the  latter  elevation 
having  been  previously  determined  from  a  connection  with  a  tidal 
bench  mark  at  San  Pedro. 

The  leveling  was  done  by  Mr.  0.  B.  Smith,  under  the  direction  of  Mr. 
W.  T.  Turner. 

BAN  BKBHABDntO*  AXX>lCO  SOUTHSBIff  CAUPOBNIA  BAXLWAT,  TO  VICTOR. 

Feet. 

Highland  Junction,  200  feet  nortliward  from;  red  line  on  white  post 1, 143. 1 

Baseline  road ;  red  line  on  white  road  crossing  sign  post 1, 104. 1 

Yerdemont,  2.8  miles  southward  from,  50  feet  east  of  track  at  point  where 
three  wagon  roads  pass  oyer  one  common  crossing ;  iron  post,  marked 

"1420  8.  B." 1,420.075 

Yerdemont,  in  center  of  north  sill  of  railroad  water  tank ;  head  of  spike. .  1, 742. 13 
Glen  Helen  ranch,  f  mile  eastward  of,  where  county  road  crosses  railroad 

track;  red  line  on  white  crossing  post 1,956.9 

Qlen  Helen  ranch,  on  east  side  of  county  road;  iron  post,  marked  "2008 

S.B." ;  2,008.476 

Keenbrook,  in  front  of  section  house ;  on  top  of  clearance  post 2, 477. 4 

Keen  brook,  1^  miles  northward  from ;  on  inner  corner  of  parapet  of  retain- 
ing wall  at  north  end  of  plate  girder  bridge 2, 629. 1 

Cosy  Dell  road  station,  inside  of  garden  fence  east  of  county  road ;  iron 

post,  marked  "2768  8. B." 2,767.615 

Ci^on,  on  sill  of  railroad  water  tank ;  defined  by  red  cross  at  foot  of  north- 
west post 2,923.9 

8ection  house  No.  33 ;  on  top  of  center  post  of  rail  rack  opposite 3, 472. 1 

Ci^on,  4f  miles  north  of,  at  point  where  oounty  road  reorosses  railroad 

track,  west  side  of  track ;  iron  post,  marked  "3685  S.  B." 3, 684. 810 

8nmmit  Station,  on  plank  of  road  crossing  over  main  track 3, 822. 8 

Summit  Station,  1.87  miles  north  of,  where  first  wagon  road  crosses  rail- 
road; horseshoe  nail  driven  into  face  of  white  crossing  signpost 3, 784. 7 


468  APPENDIX  TO  director's  REPORT. 

Feet. 

Bnmmit  Station,  5. 2  miles  uorth  of,  where  Hecond  wagon  road  crosses  rail- 
road, 40  feet  west  of  track  and  20  feet  north  of  wagon  road;  iron  post, 
marked"3462  S.  B." 3,462.446 

Hesperia,  If  miles  south  of,  top  of  railroad  whistle  post  on  east  side  of 
track,  where  wagon  road  comes  in  close  to  the  track  from  the  east 3, 300. 6 

Hesperia,  1^  miles  sontli  of,  nail  in  road  crossing  signpost 3, 267. 6 

Hesperia,  at  northeast  corner  of  brick  hotel  building;  iron  post,  marked 

"3190  S.  B." 3,190.184 

Hesperia,  4f  miles  north  of;  cross  on  north  end  of  coping  of  small  cement 
culvert  west  side  of  track 2, 856. 26 

Hesperia,  6  miles  north  of,  nail  head  in  foot  of  crossing  post 2, 761. 66 

Victor,  60  feet  uorth  of  wagon  bridge  over  Mqjave  River  and  60  feet  west 
of  railroad  track;  iron  post,  marked  "2723  S.  B." 2,722.650 

HBSPB&IA,  VIA  BBAB  VALLBT  ROAD,  TO  POINT  6  MILB8  SOUTHBAST  OF  COXBT'S  BAKCH. 

Mojave  River,  on  west  bank  of,  notch  out  in  butt  of  lone  cotton  wood  tree.  2, 889. 85 

Mojave  River,  dry  bed 2,887.0 

Mojave  River,  on  brow  of  first  bench  land  east  of,  4  feet  north  of  Bear  Val- 
ley road;  iron  post,  marked  "3097  S.  B." 3,096.441 

Hesperia,  7f  miles  east  of,  on  large  embedded  gray  bowlder  north  of  road ; 
chiseled  cross  on  top 3,218.3 

Hesperia,  9^  miles  east  of,  where  second  branch  road  turns  off  to  northeast 
toward  Rabbit  Springs,  the  Bear  Valley  road  turning  southeast  to  Rock 
Springs ;  wooden  plug 3, 419. 7 

Hesperia,  10.85  miles  east  of,  on  brow  of  hill  before  road  drops  down  into 
gulch,  on  right  side  of  road;  wooden  hub 3,629.0 

Rock  Springs,  in  triangle  of  roads ;  iron  post,  marked  "  3748  S.  B.'^ 3, 747. 481 

Rock  Springs,  1.1  mile&  southeast  of,  embedded  stone  4  feet  left  of  road  on 
second  summit 4, 399. 6 

Rock  Springs,  3  miles  southeast  of,  on  third  summit,  on  round  outcropping 
of  granite  6  feet  left  of  road 5,282.1 

Rattlesnake  Spring;  ground  at 5,349.0 

Rattlesnake  Spring,  0.2  mile  south  of,  on  round  embedded  bowlder  on  left 
side  of  road  at  short  turn  to  right,  beyond  third  jtine  tree  on  left  side  of 
road 5,523.9 

Rattlesnake  Spring,  1  mile  southeast  of,  at  small  summit  of  road  on  em- 
bedded stone  north  side  of  road,  ring  of  rocks  roundabout 5, 732. 6 

Horse  Springs,  surface  of  water  inside  of  small  dam 5, 587. 0 

Horse  Springs,  0.55  mile  southeast  of,  on  first  summit  beyond,  on  embed- 
ded stone  on  left  side  of  road 5, 696. 7 

Horse  Springs,  1.15  miles  southeast  of,  on  third  summit  beyond,  on  em- 
bedded stone  left  side  of  road 5, 783. 2 

Coxey's  ranch,  in  comer  of  garden  fence ;  iron  post,  marked  "5619  S.  B.''. .  5, 619. 053 

Coxey's  ranch,  1.9  miles  southeast  of,  on  second  summit  of  spur,  on  nail 
driven  in  blazed  pifion  tree  on  left  side  of  road 6, 230. 54 

Coxey's  ranch,  2.2  miles  southeast  of,  on  embedded  stone  left  side  of  road 
on  fourth  and  easternmost  summit  of  spur  whence  road  descends  into 
left  side  canyon  by  sidehlU  grade 6, 390. 8 

Coxey's  ranch,  4.2  miles  southeast  of,  at  head  of  spring  gulch;  on  nail  in 
foot  of  pine  tree  right  side  of  road 6, 799. 0 

Coxey's  ranch,  4.3  miles  southeast  of,  at  point  where  road  to  Pine  Flat 
branches  off,  in  forks  of  road ;  iron  post,  marked  "6823  S.  B.'' 6, 822. 943 

Coxey's  ranch,  5.1  miles  southeast  of,  on  nail  in  foot  of  big  pine  tree  30 
feet  left  of  road,  at  point  where  road  enters  another  left-hand  gulch ....  7, 000. 65 
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Feet. 
Coxey's  ranch,  6  miles  soatheast  of,  on  sammit  of  low  spur  before  road 

drops  down  into  Greenbead  mining  camp,  on  nail  in  foot  of  mountain 

mahogany  tree  on  left  side  of  road 7, 347. 19 

ntOM   POINT  ON   BKAR  TALLBT  ROAD   3   KILES   NORTBWBST  OP   COXET'S   KAKCR,  VIA  DEEP 
CKBEK  DRAINAOB  TO  NORTHEAST  CORNER  SBC.  12,  T.  3  N.,  R.  4  W. 

Coxej's  ranch,  0.3  mile  northwest  of,  8  feet  left  of  road;  cross  on  embed- 
ded stone  with  ring  of  rocks  roundabout 5^  732. 64 

Coxey's  ranch,  about  2  miles  west  of,  on  flat  triangular-shaped  granite 
bowlder  20  feet  north  of  trail 5,196.66 

Coxey^s  ranch,  3}  miles  west  of,  where  trail  down  Coxey  Creek  turns  south 
toMird  Little  Bear  Valley ;  ground  at  creek  crossing 4,704.0 

Coxey 's  ranch,  5^  miles  west  of,  at  foot  of  rocky  gorge  in  which  the  side 
drainage  next  north  of  Coxey  Creek  abruptly  terminates;  bed  of  Deep 
Creek 3,819.0 

Deep  Creek,  sheep  camp  on ;  on  nail  in  foot  of  cotton  wood  tree 3, 681. 50 

Depp  Creek,  at  Hot  Springs ;  on  nail  in  foot  of  cotton  wood  tree 3, 506. 01 

Deep  Creek,  Hesperia  Land  and  Water  Company's  diversion  dam  in,  on   • 
surface  of  top  of  cement  work 3, 366. 14 

Hesperia  Land  and  Water  Company's  ditch  camp,  800  feet  southeast  of,  at 
forks  of  wagon  road,  on  embedded  bowlder 3, 053. 73 

HRSPKRIA.  VIA  BREBP  CREBK  ROAD,  TO  TAMBORINO  RANCH. 

Hesperia,  2^  miles  west  of,  at  Junction  with  road  running  north  and  south 
nlong  west  boundary  of  Hesperia  Land  and  Water  Company's  tract  of 
land,  on  top  of  stake  cctmmon  to  corner  of  sees.  18, 19, 13,  and  24,  T.  4  N., 
Ranges  4  and  5  W 3,377.94 

Hesperia,  3^  milea  west  of,  at  Junction  with  road  running  north  and  south, 
at  corner  common  to  sees.  13, 14, 23,  and  24,  T.  4  N.,  R.  5  W. ;  cross  cut 
ou  root  of  Juniper  tree 3,455.61 

Hesperia,  5  miles  west  of,  at  Junction  with  road  from  Oro  Grande  to  San 
Bernardino,  via  Cajon  Pass ;  iron  post,  marked  « 3522  S.  B." 3, 521. 720 

Hesperia,  5.6  miles  west  of,  on  wooden  plug  at  foot  of  post  common  to  cor- 
ner of  sees.  15, 16, 21,  and  22,  T.  4  N.,  R.  5  W.,  ou  south  side  of  road 3, 580. 87 

Hesperia,  6|  miles  west  of,  on  east  edge  of  third  arroyo ;  on  wooden  plug 
200  feet  north  of  where  road  reaches  east  brow  of  hill 3, 609.28 

Hesperia,  10  miles  west  of,  at  southeast  comer  of  Tamborino  ranch,  on 
south  side  of  Sheep  Creek  road,  30  feet  southeast  of  corner  common  to 
sees.  13, 14, 23,  and  24,  T.  4  N.,  R.  6  W. ;  iron  post,  marked  " 3740  S.  B.". ..  3, 739. 627 

TAMBORINO,  VIA  NORTH  BRANCH  OF  SHBBP  CREEK  ROAD,  WOOD  ROAD,  ORO  GRANDE  ROAD, 

ETC.,  TOWARD  VICTOR. 

Victor,  9  miles  sonthwest  of,  where  road  crosses  arroyo;  bottom  of  drain- 
age  3,317.0 

Victor,  5i  miles  southwest  of,  at  point  where  Oro  Grande  and  San  Ber- 
nardino road  crosses  road  from  Victor  to  Sheep  Creek ;  iron  post,  marked 
"3063  S.  B." 3,062.994 

Victor,  1}  miles  southwest  of,  at  point  where  road  branches  to  west  from 
main  Victor  road  to  San  Bernardino,  ou  south  side  of  road  coming  in 
from  Sheep  Creek ;  peg  driven  nearly  flush  with  ground 2, 932. 39 

Victor,  south  end  of  veranda  of  Turner  Hotel;  cross  chiseled  on  west  end 
of  top  stone  step : 2,716.13 

POINT  2  MILES  SOUTH  FROM  VICTOR.  VIA  DEADMAN*S  POINT  AND  RABBIT  SPRINGS  ROADS,  TO 
POINT  ON  HESPERIA  AND  BEAR  VALLEY  ROAD,  2|  MILES  NORTH  PROM  ROCK  SPRINGS. 

Cole  &  Harris's  Victor  ranch,  point  where  main  ranch  road  crosses  running 
stream  of  water,  about  ^  mile  east  of  railroad,  on  top  of  brush  and  earth 
culvert 2.750.0 
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Feet. 
Mojave  River^  at  a  point  i  mile  north  of  old  ranch  huildings  on  Cole  &, 

Harris's  Victor  ranch ;  sorface  of  water , 2,  IBS.  0 

Victor^  6f  miles  southeast  from,  on  Rocksprings  and  Old  Telephone  Line 

roads,  6  feet  right  of  latter  road,  on  hrow  of  second  bench  land;  iron 

post,  marked  "2960  8.  B." 2,969.360 

Fair  Plains,  lone  unoccupied  house  2  miles  west  of  Deadman's  Point,  on 

head  of  nail  driven  in  doorsill  of  front  door 2, 962. 79 

Deadman's  Point,  12  miles  from  Victor,  on  highest  point  of  big  round 

embedded  granite  bowlder  40  feet  south  of  road 3, 024. 16 

15  Mile  Point,  ^  mile  east  of  where  road  from  Victor  Joins  old  stage  road 

from  San  Bernardino  to  Rabbit  Springs;  iron  post,  marked  "3010  S.  B."  3, 010. 180 

HB8PRBIA,  VIA  PIPK  LINE  AND  BUBCHAM  BOAD6,  TO  SUMMIT  STATION. 

Hesperia,  1^  miles  south  of,  where  the  Hesperia  Land  and  Water  Com- 
pany's pipe  line  crosses  Southern  California  Railway;  nail  in  road 
crossing  signpost 3, 267. 59 

Hesperia,  3.65  miles  southeast  of,  40  feet  north  of  road  and  300  feet  east  of 
where  road  tarns  to  northeast  from  pipe  line  before  crossing  second 
arroyo;  nail  in  blazed  yucca  tree 3,218.23 

Hesperia,  6f  miles  southeast  of,  where  road  to  Hesperia  Land  and  Water 
Company's  ditch  camp  crosses  the  Mojave  River ;  bed  of  channel 2, 947. 0 

Hesperia,  7  miles  southeast  of,  at  northeast  corner  of  sec.  12,  T.  3  N.,  R.  4 
W.;  iron  post,  marked  "2960  S.B" 2,959.781 

Deep  Creek,  opposite  mouth  of,  on  summit  of  ridge;  on  embedded  stone 
left  of  road,  with  ring  of  stones  roundabout 3, 092. 87 

Deep  Creek,  2.8  miles  south  of  mouth,  spring  in  Burcham  Meadow ;  cross 
on  large  fiat- topped  granite  bowlder 3, 122«  30 

Burcham's  ranch,  on  oast  end  of  south  side  rail  of  large  cattle  scales;  cross 
cut  on  iron  plate 3, 181.24 

Burcham's  ranch,  2^  miles  west  of  buildings  at  nosth  gatepost  of  west- 
ernmost fence ;  nail  in  foot  of 3, 301. 23 

Summit  station,  3  miles  east  of;  on  nail  in  gatepost  on  premises  of  T.  F. 
Read 3,405.26 

Summit  station,  on  plauk  of  road  crossing.. 3,822.8 

BUBCHAM'S  BANCH,  VIA  WEST  FOBK  OF  MOJAVB  AND  CLB6HOBN  CANTON,  TO  008T  DELL 

BOAD  STATION. 

West  Fork  Mojave  River,  at  first  crossing  of,  with  road  up  canyon ;  bed  of 
channel 3,165.0 

West  Fork  Mojave  River,  200  feet  beyond  third  crossing  of;  nail  in  butt 
of  large  sycamore  tree  west  side  of  road 3, 196. 92 

West  Fork  Mojave  River,  150  feet  beyond  eighth  crossing  of,  in  front  of 
bam  on  Wixnm's  ranch ;  cross  on  embedded  stone  at  foot  of  fence  post.  3, 305. 06 

Townships  2  and  3  N.,  R.  4  and  5  W.,  400  feet  south  of  comer  common  to, 
on  left  side  of  road  by  gate  in  west  fence  of  Wizum's  ranch  on  West  Fork 
of  Mojave  River;  iron  post,  marked  " 3355  8.  B." 3,354.666 

West  Fork  Mojave  River,  at  north  end  of  Reeves's  ranch,  at  summit  of 
natural  ridge;  cross  on  embedded  rock  on  east  side  of  trail  crossing 3, 933. 20 

Reeves's  ranch,  200  feet  south  of  buildings;  nail  in  foot  of  large  hemlock 
stump - 3, 999. 73 

Cleghom  Pass,  summit  of;  on  wooden  hub  driven  flush  with  ground  on 
east  side  of  road 4,537.26 

Cleghom  Canyon,  at  point  where  road  down  is  crossed  by  main  drainage 
in  bottom  of  ravine ;  on  top  of  large  round  bowlder  on  west  side  of 
road 4,095.42 

Cleghom  Canyon,  log  cabin  on  south  side  of  road ;  nail  in  butt  of  syca- 
more tree .* 3.403.62 


( 
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nrriBSBCTioN  or  hispkria  akd  brskp  cbebx  road  with  ban  bkbnardiko  and  victor 

ROAD,  VIA  XJITTRR,  TO  SUMMIT  OF  CAJON  PA8B. 

Feet. 
Hesperia,  4  miles  west  of,  where  road  to  Sheep  Creek  crosses  Victor  road 

to  San  Bernardino;  on  rock  in  square  pit  3  feet  deep 3, 485.79 

Ci^on  Pass,  5^  miles  north  of,  on  edge  of  west  bank  of  arroyo  opposite  old 

cabin;  nail  in  yucca  tree  east  side  of  road 3,574.92 

Cajon  Pass,  3  miles  north  of,  at  point  where  Oro  Grande  road  branches  oif 

to  northwest ;  nail  in  foot  of  Juniper  tree  west  side  of  road 3, 796. 92 

CiO<^>^  Pass,  summit  of,  where  road  begins  to  drop  down  toward  Ci^on  Sta- 
tion ;  on  embedded  stone  west  side  of  road  with  ring  of  rocks  round- 
about   4,118.77 


IDAHO. 

KOOTENAI  COUNTY. 

SAKD  POINT  QUADRANGLE. 

The  elevations  in  the  following  list  were  based  primarily  on  an  iron 
post  at  Priest  Biver  station  on  Great  Northern  Eailway,  the  elevation 
of  which  was  taken  to  be  2,076.959  feet,  from  the  Oreat  Northern  Bail- 
way  profiles,  and  all  bench  marks  are  stamped  P.  B.  to  indicate  refer- 
ence to  this  datum.  After  the  work  had  been  completed  a  connection 
was  obtained  with  a  line  of  precise  levels  hereinbefore  referred  to  run- 
ning from  sea  level  at  Tacoma  eastward  to  Missoula,  and  it  was  found 
that  the  elevations  as  determined  and  marked  on  the  ground  should  be 
affected  by  a  correction  of  +  5.421  feet.  The  elevations  given  below 
are  reduced  to  the  proi)er  sea-level  connection. 

The  leveling  was  done  by  Mr.  W.  B.  Prowell,  under  the  direction  of 
Mr.  D.  0.  Harrison,  toi)ographer. 

PRIS8T  RIVKR,  ALGNO  OIUIAT  KORTHBBN  RAILWAY,  TO  CARXY8  FERRT. 

Feet. 
Priest  Rirer,  about  i  mile  east  of;  on  bolt  end  on  south  side  and  east  end 

of  approach  to  railroad  bridge 2,076.972 

Careys  Ferry  Landings  i  miles  east  of  Priest  River ;  on  pine  tree  12  inches 

in  diameter  on  north  side  of  Pend  Oreille  River 2,065.352 

Carney's  ranch ;  on  top  of  nail  driven  in  corner  gatepost  on  south  side  of 

river 2,071.019 

CARBTS  FKRRT,  VIA  WAGON  ROAD,  TO  MBLDBR  LAKE. 

Hoodoo  Schoolhouse,  on  west  side  of  road  opposite,  5  miles  southeast  of 
Careys' Ferry;  on  pine  tree  24  inches  in  diameter  on  west  side  of  wagon 
road 2,207.606 

Vogler's  house,  at  north  gatepost  100  feet  from  house ;  iron  post,  marked 
"2J22P.  R." 2,227.606 

Rathdrum  and  Albane  Falls,  between  forks  of  roads  leading  to ;  on  fir 
stump  18  inches  in  diameter 2,21^.889 

Rathdrum  and  Albane  Falls,  road  forks,  1|  miles  from;  on  black  pine  tree 
18  inches  in  diameter  on  south  side  of  road 2,324.191 

Uninhabited  ranch,  |  mile  west  of;  on  black  pine  tree  16  inches  in  diame- 
ter on  north  side  of  road 2,305.196 

Spring  Valley,  on  south  side  of  road  near  Sullivan's  ranch;  on  large,  yel- 
low pine  tree  40 inches  in  diameter 2,297.942 
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Feet. 
Sees.  24  and  19,  T.  54  N.,  H.  4  and  5  W.,  at  i  section  comer  between  and 

900  feet  south  of  road;  iron  post,  marked  "2286  P.  R." 2,291.022 

Meldor's  fish  ranch,  at  lower  end  of;  on  yellow  pine  tree 2, 2^.  918 

Melder's  Lake,  opposite,  on  south  side  of  road;  on  pine  stamp  36  inches  in 

diameter 2,280.674 

MELDES^S  LAKE,   ALONG  WAOOX  ROAD,   TO  NEWPORT. 

T.  54  N.,  R.  5  and  6  W.,  and  T.  55  N.,  R.  5  and  6  W.,  comer  of;  iron  poet, 
marked  "2326  P.  R." 2,331.834 

Quinn's  ranch,  at  northwest  comer  of,  on  east  side  of  road;  on  fir  tree  30 
inches  in  diameter 2, 298. 541 

Newport,  about  1,200  feet  from  Great  Northern  station,  on  north  side  of 
railroad  track ;  spike  driven  on  Idaho  side  of  Wasliington-Idaho  State 
line  post 2,124.429 

NEWPORT,  ALONG  GREAT  NORTHERN  RAILWAT.   TO  PRIEST  RIVER. 

Washington-Idaho  State  line,  at  comer  sees.  24  and  25,  T.  56  N.,  R.  6  W. ; 

iron  post,  marked  "2128  P.R." 2,133.258 

Albane  Falls,  2.1  miles  east  of  Newport ;  on  east  side  and  north  end  of  sonth 

bridge  across  falls 2,083.111 

Trestle  No.  248,  4  miles  east  of  Newport;  on  next  to  end  bolthead  on  east 

side  of  railroad  track 2,076.864 

Trestle  No.  246 ;  on  bolthead  on  river  side  and  east  end  of 2, 077, 997 

PRIEST  RIVER,  ALONG  WAGON  BOAD  UP  WEST  BRANCH. 

Saddler's  house,  opposite,  on  north  side  of  road;  on  tamarack  tree  40  inches 

in  diameter 2,165.037 

Pine  Creek,  crossing  of;  surface  of  ground 2, 348. 634 

Terrells  Falls,  at  east  end  of  bridge  across  West  Branch  of  Priest  River, 
just  below  falls  and  about  600  feet  east  of  Terrell's  house  in  sec.  16, 
T.  57  N.,  R.  5  W.,  just  west  of  line  between  sections  15  and  16;  iron  post, 

marked  "2289  P.  R." 2,294.812 

Second  stream  north  of  Terrells  Falls ;  surface  of  ground  at 2, 365. 0 

Moor's  meadow,  at  lower  end  of,  on  right  of  road ;  tack  in  stump  60  feet 

from  bridge 2,420.4 

S.  H.  Moor's  ranch,  at  lower  end  of,  at  the  west  side  and  north  end  of  bridge 
across  small  stream  in  the  southwest  i  of  sec.  27,  T.  58  N.,  R.  5  W.,  and 
about  400  feet  from  corner  of  section ;  iron  post,  marked  "2411  P.  R.". . .  2, 416. 219 

PRIEST  RIVER  BRIDGE,  ALONG  GIOEAT  NORTHERN  BAILWAY,  TO  COLBURN. 

Bridge  No- 241 2,073.995 

Bridge  No.  240 2,076.021 

Trestle  No.  339,  westendof;  on  bolt 9,084.655 

Careys  Ferry,  on  point  of  large  rock  at 2, 071. 312 

Priest  River,  4^  miles  east  of;  on  top  of  stump  at  left  of  rail  way  track 2, 078. 408 

Riley's  ranch,  i  mile  west  of;  on  large  rock  to  west  of  track 2, 075. 235 

Bridge  No.  237,  near  center  of;  on  bolthead  on  south  side 2, 093. 135 

Bridge  No.  236,  on  west  end  and  south  side  of;  on  bolt  end 2, 100. 232 

Markham  post-office,  60  feet  from  front  door,  inside  of  yard,  in  the  south- 
east comer  of  sec.  20,  T.  56  N.,  R.  3  W. ;  iron  post,  marked  "2088  P.  R".  2, 093. 639 

Trestle  No.  235,  on  east  side  of ;  on  bolthead 2,082.782 

Trestle  No.  234,  ou  bolthead  third  from  northeast  comer 2, 074. 661 

Trestle  No.  233,  on  northeast  corner  of;  on  bolthead 2, 072. 931 

Trestle  No.  232,  northeast  corner  of;  on  bolthead 2, 074. 575 

Trestle  No.  231,  east  end  of;  on  bolthead  second  from  north  side 2, 075. 628 
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Feet. 
C.  Carr's  f>ont  yard,  in  center  of;  100  feet  from  lionse,  in  eonthwest  i  of 

Bee.  26,  T.  57  N.,  R.  3  W. ;  iron  post,  marked  "2087  P.  R/' 2, 092. 018 

Brid^  No.  230,  west  end  and  south  side  of;  on  boltliead 2, 073. 727 

Trestle  No.  229,  on  south  side  and  abont  center  of;  ou  bolthead 2, 102.  303 

Bridge  228,  on  south  side  of ;  ou  bolthead 2,106.304 

Saud  Point  switch ;  west  end  of 2, 1 16. 319 

Sand  Point,  32  feet  east  from  northeast  comer  of  section  house  in  sec.  21, 

T.  57N.,  R.  2  W.;  iron  post,  marked  "2112  P.  R." 2,118.152 

Trestle  No.  227,  on  south  side  of;  on  bolthead  third  from  west  end  of. 2, 144. 479 

Trestle  No.  226,  on  south  side  of;  on  bolthead  fourth  from  west  end 2, 153. 159 

Bridge  No.  225,  on  south  side  and  center  of 2, 150. 365 

Trestle  No.  224,  on  south  side  and  west  end  of;  on  bolthead  second  from 

end 2,152.113 

Bridge  No.  222,  on  south  side  and  east  end  of;  on  bolthead 2, 153. 018 

Bridge  No.  221,  on  south  side  and  east  end  of;  on  next  to  end  bolthead..  2,  lo5. 382 
Colbnm,  opposite  section  house  and  at  east  end  of  siding;  on  stone  at 

right  of  track 2,175.960 

COLBUBN,   ALOKO  OBBAT  NOBTBXBN  RAILWAY,  TO  POIWT  TWO  MILB8   EAST  OF  BLMIRA 

SIDING. 

Colbum,  1^  miles  east  of  section  house  at  comer  of  T.  58  and  59  N.,  R.  1 
and  2  W.,  and  1,700  feet  northwest  of  railway  track ;  iron  post,  marked 

"2127  P.  R." 2,132.383 

Pack  River  bridge,  on  south  side  of;  on  bolthead  fourth  fk-om  cast  end  ...  2, 129. 406 

Trestle  No.  219,  northeast  comer  of;  on  bolthead 2, 149. 717 

Elmira  siding,  200  feet  west  of  railway  track ;  iron  spike  in  crossing  post.  2, 149. 675 

■LMIRA  SIDUrO  TO  TOWMHHIP  COBKSR  59  AND  60  N.,   R.  1  AlTD  2  W 

Elmira,  1^  miles  northwest  of;  on  stub  at  base  of  small  tamaraok  tree 
25  feet  from  comer  of  sees.  4,  5,  8,  and  9,  T.  59  N.,  R.  1  W 2,254.000 

T.  59  and  60  N.,  R.  1  and  2  W.,  at  corner  of,  3^  miles  northwest  of  Elmira; 
aluminum  tablet,  marked  "4131  P.  R." 4,136.749 

COOLIN  TO  TOWNSHIP  CORNRR  50  AND  00  N.,  R.  4  AND  5  W. 

Coolin,  northwest  of  northwest  comer  of  fence,  15  yards  from  edge  of  lake ; 

iron  post,  marked  "2142" 2,147.049 

Priest  Lake,  water  surface  west  side  of;  September  1,  1898 2, 439. 421 

T.  59  and  60  N.,  R.  4  and  5  W.,  2^  miles  northwest  of  Coolin;  aluminum 

tablet  in  rock,  marked  "2760" 2,765.801 

COOLIN  TO  CORNBR  OF  TOWNSHIPS  50  AND  60  N.,   R.  3  AND  4  W. 

Soldier  Creek,  surface  of  ground  at  crossing  of 2, 480. 348 

T.  59  and  60  N.,  R.  3  and  4  W.,  comer  of,  3f  miles  northeast  of  Coolin  in 
rock;  aluminum  tablet,  marked  " 3852  P.  R." 3,857.663 

FROM  PRIR8T  LAKR  ROAD  TO  SOUTHWEST  CORNER  OF  T.  58  N.  AND  3  W. 

T.  57  and  58  N.,  R.  4  W.,  on  division  line  between,  5  yards  west  of  Priest 
River  and  Priest  Lake  road ;  iron  post,  marked  "  2405" 2, 410. 721 

Township  comer,  southwest  of  T.  58  N.,  R.  3  W.,  in  rock  at;  aluminum 
tablet,  marked  "3491  P.  R." 3,496.572 

T.  comer  56  and  57  N.,  R.  1  and  2  W.,  5i  miles  from  Sand  Point  and  1.85 
miles  east  of  Northern  Pacific  Railway  track;  iron  post,  marked  "3376 
P.  R." 3,38L782 
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T.  corner  54  and  55,  R.  2  and  3  W.,  16^  miles  f^om  Sand  Point,  and  0.6 
mile  east  of  Northern  Pacific  Railway  track;  iron  post,  marked 
"2289" 2,294.027 

Sees.  32  and  33,  R.  3  W.,  T.  54  N.,  and  sees.  4  and  5,  R.  3  W.,  T.  53  N., 
comer  of,  25  miles  from  Sand  Point,  and  0.81  mile  east  of  Northern 
Pacific  Railway  track ;  iron  post,  marked  "  2354 " 2, 359. 140 

OREGON. 

ASTORIA,  VIA  PORTLAND,  UP  COLUMBIA  RIVER,  ALONG  TRACKS  OF 
ASTORIA  AND  COLUMBIA  RIVSR  RAILROAD,  NORTHERN  PACIFIC 
RAILWAY,  AND  OREGON  RAILROAD  AND  NAVIGATION  COMPANY. 

The  elevations  in  the  following  list  are  based  on  mean  sea  level  at 
Astoria,  the  connection  having  been  made  through  three  bench  marks 
established  by  the  United  States  Coast  and  Geodetic  Survey. 

The  leveling  was  done  by  Mr.  J.  H.  Oarlock,  duplicate  rods  being 
used. 

The  elevations  published  in  connection  with  the  Portland  quadrangle 
(Beport  1896-97)  should  be  affected  by  a  correction  +  1.98  feet. 

AliONG  ASTOBIA  AND  COLUMBIA  RITXB  SAILBOAD. 

Feet. 

MilepoBt  96,  on  rail  opposite 8.0 

John  Day,  200  feet  sonthwest  of  station,  west  end  of  bridge  over  John  Day 
River  and  150  feet  north  of  residence  of  Mr.  Keefe ;  iron  post,  marked 

"22  A." 21.579 

John  Day  River,  center  of  drawbridge  over 12.0 

Milepost  95,  on  rail  opposite 10.0 

Milepost  94,  spike  in  telegraph  pole 10.57 

Milepost93,  spike  in 9.23 

Milepost  92,  spike  in 10.12 

Milepost  91,  spike  in  second  telegraph  pole  east  of 5.36 

Svensen,  on  rail  in  front  of  depot 9.0 

Svensen,  85  feet  sonth  of  station  and  post-office,  5  feet  west  of  road  bear- 
ing north  and  south;  iron  post,  marked  ''8  A." 8.499 

Milepost  90,  spike  in 9.23 

Milepost  89,  spike  in  first  telegraph  pole  east  of 7.60 

Milepost  88,  spike  in 5.52 

Knappa,  west  end  of  switch  at  station 7.0 

Knappa,  130  feet  north  of  station,  50  feet  west  of  road  bearing  north  and 

south,  and  300  feet  sonth  of  Knappa  Hotel;  iron  post, marked  "9  A'^ ..  8. 729 

Milepost  86;  spike  in 6.84 

Milepost  84;  spike  in 5.91 

Milepost  83;  spike  in 7.94 

Aldrigos  Point,  5  miles  east  of  Knappa,  40  feet  north  of  track,  600  feet 
east  of  flag  station,  200  feet  north  of  honse  on  hill,  and  300  feet  west  of 

milepost  82;  iron  post,  marked  *'10  A" 9.740 

Milepost  81;  spike  in •  8.61 

MilepostSO;  spike  in 11.74 

Clifton,  80  feet  northeast  of  station,  70  feet  north  of  track,  80  feet  south 

of  water's  edge  in  river;  iron  post,  marked  "8  A" 8.419 

Milepost  77,  200  feet  east  of,  10  feet  south  of  track ;  chisel  point  on  stone 

30  by  24  by  20  inches 11.05 
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Feet. 

Milepoet  76;  on  rail  opposite 10.0 

Westport  and  Clifton,  about  midway  between,  100  feet  soath  of  house,  9 

telegraph  poles  east  of  milepoet  76,  5  telegraph  poles  west  of  bridge,  40 

feetsoath  of  track;  iron  post,  marked  '^2  A'' 12.087 

Milepost  75;  on  rail  opposite 7.09 

Milepo8t73;  spike  in 7.08 

Milepost72;  spike  in 6.05 

Westport,  200  feet  southwest  of  station,  70  feet  south  of  track,  40  feet 

east  of  water's  edge  in  Plympton  Creek,  and  60  feet  west  of  road ;  iron 

post,  marked  "20  A" 20.168 

Westport;  rail  in  front  of  station 20. 0 

Milepost  71;  spike  in 11.55 

Milepost70;  spike  in 8.02 

Milepost69;  spike  in 7.55 

Milepost  68;  spike  iu  first  telegraph  pole  west  of 11. 69 

Marshland,  75  feet  southwest  of  station,  40  feet  south  of  track,  and  8  feet 

west  of  road;  iron  post,  marked  "15  A'' 15.092 

Marshland;  on  rail  in  front  of  station 14.0 

Milepost65;  spike  in 7.93 

,  Milepost  64 ;  spike  in  first  telegraph  pole  east  of 9. 98 

Clatskanie;  on  rail  in  front  of  station 16.0 

Clatskanie,  200  feet  east  of  station,  75  feet  south  of  railroad,  and  20  feet 

south  of  public  road;  iron  post,  marked  "23  A" 22.638 

Milepost  61,  95  feet  east  of,  20  feet  south  of  track ;  spike  in  stump 12. 38 

Quincy,  on  rail  in  front  of  station 17.0 

Quincy,  40  feet  southeast  of  point  for  station,  400  feet  south  of  house,  60 

feet  south  of  track ;  iron  post,  marked  "  18  A" 18. 415 

Milepost  58,  spike  in  second  telegraph  pole  north  of 13. 80 

Milepost  57,  spike  in 10.44 

Mayger,  250  feet  southwest  of  station,  200  feet  south  of  track,  220  feet 

north  of  Mayger  residence ;  iron  post,  marked  "  18  A '' 17. 953 

Mayger,  on  rail  in  front  of  station 18. 0 

Milepost  55,  spike  in 18.21 

Milepost  64,  spike  in 20.20 

Pyramid,  on  rail  in  front  of  station 19. 0 

Milepost  53,  spike  in  eighth  telegraph  pole  east  of 19. 55 

Rinearson's  Slough,  150  feet  south  of  bridge  over,  40  feet  southeast  of 

water's  edge  and  80  feet  northwest  of  residence  of  Mr.  Smith ;  iron  post, 

marked  "9  A" 9.163 

Milepost  50,  spike  in 14.16 

Milepost  49,  spike  in  third  telegraph  pole  east  of 16.16 

Milepoet  48,  spike  iu 14.15 

Milepost  46,  spike  in 18.0 

Rainier,  200  feet  east  of  post-office,  200  feet  southeast  of  Smith's  hotel,  40 

feet  east  of  house,  100  feet  south  of  railroad ;  iron  post,  marked  "  26  A" .  26. 016 

Milepost  43,  spike  in  first  telegraph  pole  east  of 27. 24 

Milepost  42,  spike  in  second  telegraph  pole  east  of 19.91 

Milepost  41,  spike  in 17.78 

Milepost  40,  spike  in 22.96 

Ooble,  1,100  feet  southwest  of  station,  300  feet  northeast  of  O.  S.  Foster's 

house,  10  feet  west  of  public  road,  70  feet  south  of  railroad,  at  junction 

of  Astoria  and  Columbia  Riyer  Railroad  and  Northern  Pacific  Railway ; 

iron  post,  marked  "29" 29.166 
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▲LONG  NORTHBBN  PACIFIC   RAILWAY. 

Feet. 

Goble,  in  front  of  Btation 27. 0 

Goble,  1  mile  from.   Spike  in  second  telegraph  pole  southeast  of  milepost.  16. 49 

Milepost  37,  spike  ii 23.36 

Milepost  36,  spike  in 25. 55 

Milepost  35,  spike  in 28. 80 

Mileposr  34,  spike  in 38.69 

Deer  Island,  on  rail  in  front  of  station 49. 0 

Deer  Island,  130  feet  southwest  of  station,  100  feet  southeast  of  post-office, 

100  feet  west  of  track ;  iron  post,  marked  "  51  A" 50. 818 

Milepost  33,  spike  in 60. 71 

Milepost  32,  spike  in 72.15 

Columbia,  60  feet  north  of  station,  40  feet  southwest  of  public  road,  80 

feet  northeast  of  track.    Iron  post  marked  "  78  A " 77. 595 

Columbia,  on  rail  in  front  of  station 80. 0 

Milepost  30,  spike  in 91.22 

Milepost  29,  spike  in 113.  61 

Houtton,  on  rail  in  front  of  station 103. 0 

Houtton,  210  feet  south  of  station,  40  feet  east  of  post-office,  60  feet  west 

of  railroad,  100  feet  south  of  wagon  road ;  iron  post,  marked  ' '  99  A" 98.  700 

Milepost  27,  spike  in 78.62 

Milepost  26,  spike  in • 51.80 

Warren,  on  rail  in  front  of  station 48. 0 

Warren,  70  feet  northeast  of  station,  60  feet  east  of  railroad,  10  feet  north  of 

public  road,  100  feet  northwest  of  post-office ;  iron  post,  marked  "  48  A" .  48. 407 

Milepost  24,  spike  in 47.33 

Milepost  23,  40  feet  west  of;  spike  in  root  of  tree  40  inches  in  diameter. . .  53. 66 

Milepost  22,  spike  in  iirst  telegraph  pole  south  of 43. 59 

Scappoose,  100  feet  east  of  station,  90  feet  northeast  of  track,  20  feet  south 

of  public  road,  300  feet  northeast  of  post-office ;  iron  post,  marked  ''61  A'\  60. 727 

Milepost  19,  spike  in  first  telegraph  pole  south  of 37. 01 

Milepost  18,  spike  in 34. 51 

Milepost  17,  spike  in 32.29 

Milepost  16,  spike  in 82.04 

Milepost  15,  spike  in 32.01 

Milepost  14,  spike  in 31. 24 

Holbrook,  200  feet  northwest  of  platform  in  place  for  station,  230  feet  east 

of  store  and  house,  100  feet  east  of  road,  120  feet  west  of  railroad  track ; 

iron  post,  marked  **35  A" 34.899 

Milepost  12,  spike  in 32.30 

Milepost  11,  spike  in 30.47 

Milepost  10,  spike  in 31. 49 

Milepost  9,  spike  in 3'J.  44 

Linnton,  210  feet  east  of  station,  300  feet  east  of  post-office,  55  feet  east  of 

railroad  track,  10  feet  south  of  road ;  iron  post,  marked  " 40  A" 40. 330 

Milepost  7,  spike  in 31. 82 

Milepost  6,  spike  in 34.76 

Milepost  5,  spike  in 43. 12 

Milepost  4,  spike  in 31. 77 

Milepost  3,  spike  in 29. 86 

Milepost  2,  spike  iu 31.45 

Portland,  rail  in  front  of  station 29.26 

Portland,  near  Hoyt  street,  100  feet  west  of  railroad  crossing;   spike  in 

telegraph  pole 29. 06 
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Feet. 
Portland,  100  feet  from  center  of  post-office,  on  Boiith  side  of  yard,  40  feet 

from  east  and  west  street  and  near  latitude  pier;   iron  post,  marked 

"51  A'* 51.016 

ALONG  OREGON  RAILBOAD  AND  NAVIOATIOX  COMPANY'S  TRACK. 

Portland,  in  top  of  stone  pier  at  south  side  of  east  eud  of  steel  bridge 

across  Willamette  River ;  copper  bolt,  marked  <'  29 ''  " 30. 947 

Willamette  River,  water's  edge  on  December  30, 1898,  4  p.  m 5. 0 

East  Portland,  in  front  of  depot 31. 0 

Milepost  4,  60  feet  northeast  of,  tack  point  in  post  10  feet  northeast  of 

track 86.15 

Portland  Center,  55  feet  south  of  track,  30  feet  east  of  road,  10  feet  north 

of  road  and  200  feet  east  of  house ;  iron  post,  marked  "  183  A'' 183. 100 

Milepost  8,  spiko  in  third  telegraph  pole  east  of 221. 53 

Milepost  9,  spike  in 220.77 

Clarnie,  250  feet  northwest  of  platform  for  station,  150  feet  east  of  **  Bunk 
House,''  60  feet  north  of  track,  90  feet  west  of  section  house;  iron  post, 

marked -'205  A" 204.715 

Clarnie,  on  rail  in  front  of  station 212.0 

Milepost  11, 60  feet  southwest  of;  spike  in  stump  50  inches  in  diameter. . .  201. 39 

Milepost  12,  spike  in 188.53 

Milepost  14,  60  feet  southeast  of;  spike  in  stump  in  line  with  telegraph 

poles 143.31 

Fairview,  on  rail  in  front  of  station 114.0 

Fairview,  70  feet  west  of  hotel,  140  feet  east  of  Cleone  post-office,  110  feet 
south  of  track,  and  50  feet  south  of  wagon  road;  iron  post,  marked 

'ai4A" 113.580 

Milepost  16,  spike  in 97.94 

Milepost  17,  spike  in .' 72.20 

Troutdale,  100  feet  northeast  of  depot,  40  feet  north  of  switch  leading  to 
''  Union  Meat  Company's  "  establishment,  223  feet  north  of  main  track, 

in  edge  of  field  belonging  to  D.  F.  Buckridge ;  iron  post,  marked  '^41  A"  .  41. 382 

Sandy  River,  center  of  bridge  over 47. 0 

Sandy  River,  water's  edge 22.0 

Milepost  19,  spike  in 40. 84 

Milepost  20,  spike  in 41. 49 

Milepost  21,  spike  in 46. 04 

Milepost  22,  spike  in 42.29 

Corbett,  30  feet  west  of  post-office,  25  feet  south  of  road  and  on  line  with 

post-office,  60  feet  suuth  of  track ;  iron  post,  marked  ''  46  A" 45. 601 

Milepost  23, spike  in 42.07 

Milepost  24,  spike  in 42. 69 

Milepost  25,  spike  in 42.43 

Latanrelle,  on  rail  in  front  of  station 44. 2 

Lataurelle,  50  feet  south  of  station,  100  feet  south  of  track,  60  feet  north 
of  road,  80  feet  north  of  post-office,  10  feet  east  of  sidewalk,  and  25  feet 

east  of  road;  iron  post, marked  "57  A" 57.397 

Milepost  27,  spike  in 42. 15 

Milepost  28,  spike  in 40.69 

Bridalveil,  on  rail  in  front  of  station 40. 33 

Bridal  veil,  80  feet  south  of  track,  40  feet  south  of  public  road,  30  feet  north- 
east of  A.  H.  Wiliett's  residence,  and  in  yard  of  same;  iron  post,  marked 

"56  A" 55.606 

*  The  above  is  a  bench  mark  established  in  1896  in  connection  with  survey  of  Portland  quadrangle. 
Elevation  28.94,  based  on  an  aasumed  height  in  Portland. 
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Feet. 

Milepost  29,  spike  in 43.60 

Milepost  30,  spike  in 41.95 

Miiepoet  31,  spike  in 43. 42 

Multnomah  Falls,  320  feet  north  of  base  of,  70  feet  south  of  railroad,  100 
feet  west  of  creek,  80  feet  east  of  an  abandoned  house ;  iron  post,  marked 

"46  A" 45.839 

Milepost  33,  spike  in 43. 18 

Oneonta  siding,  in  front  of  platfdrm  at 42. 5 

Milepost  34,  spike  in 43.37 

Horseshoe  Falls,  on  rail  opposite 44.87 

Milepost  35,  spike  in 60.0 

Milepost  36,  spike  in 78. 14 

Milepost  37,  spike  in,  at  Dodson's  switch 77. 48 

Warrendale,  150  feet  south  of  post-office,  50  feet  south  of  track,  8  feet 
south  of  road,  90  feet  southwest  of  platform  for  station ;  iron  post, 

marked  "77  A" 76.965 

Milepost  39,  spike  in 75.44 

Milepost  40,  spike  in 68.34 

Bonneville,  in  front  of  station 50. 3 

Bonneville,  75  feet  southeast  of  station,  200  feet  northwest  of  dancing 
pavilion  in  park,  250  feet  south  of  hotel,  and  130  feet  south  of  railroad 

track;  iron  post,, marked  "53  A" 52.616 

Milepost  42,  spike  in 55.35 

Milepost  43,  spike  in 73.99 

Milepost  44,  spike  in 97.33 

Cascade  Locks,  330  feet  northeast  of  post-office,  400  feet  northwest  of 
station,  80  feet  south  of  engineers'  office  on  Government  reserve,  50  feet 

north  of  railroad  track ;  iron  post,  marked  "  99  A '' 98. 553 

Milepoet46,  spike  in 107.91 

Milepost47,  spike  in 124.77 

Milepost  48,  spike  in 99.14 

Milepo8t49,  spike  in 92.22 

Milepost50,  spike  in 92.46 

Milepost51,  spike  in 92.96 

Wyeth,  40  feet  east  of  Bunk  House,  49  feet  west  of  section  house,  40  feet 

south  of  road,  90  feet  south  of  track ;  iron  post,  marked  '*  97  A  " 96. 816 

Milepost  53,  spike  in 92.52 

Milepost  54,  spike  in 93.17 

Milepost  55,  spike  in 92.89 

Milepost  56,  spike  in 102.63 

Milepost57,  spike  in 120.25 

Viento,  on  rail  in  front  of ' 102.4 

Yiento,  70  feet  northeast  of  station,  SO  feet  southwest  of  store  and  post- 
office,  20  feet  north  of  switch,  80  feet  north  of  railroad ;  iron  post,  marked 

"103  A'' m874 

Milepost  59,  spike  in 99.76 

Milepost  61,  spike  in 104.43 

Milepost62,  spike  in 105.99 

Milepost63,  spike  in 115.86 

Milepost  64,  spike  in .>v 94."^ 

Milepost  65,  spike  in 96.85 

Hood  River,  on  rail  in  fi*ont  of  station 99.67 

Hood  River,  45  feet  southeast  of  southeast  corner  of  station,  130  feet  north 
of  hotel,  65  feet  south  of  railroad,  30  feet  west  of  wagon  road;  iron  post, 

marked  "103  A*' 103.125 
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Milepo8t67,  spike  in 95.22 

Milepo8c68,  spike  in 95.34 

'Milep08t69,  spike  in 96.57 

MilepostTl,  spike  in 96.23 

Hosier,  100  feet  southeast  of  station,  100  feet  north  of  A.  Stewart's  store, 
60  feet  west  of  wagon  road,  80  feet  sonth  of  track ;  iron  post,  marked 

"105  A" 105.047 

Milepost  73,  spike  in 95.78 

Milepost  74,  spike  in , 97.21 

Milepost  75,  spike  in 102.42 

Milepost  76,  spike  in 109.87 

Milepost  77,  spike  in j 97.22 

Milepost  78,  spike  in 100.80 

Milepost  79,  spike  in 127.23 

Rowena,  200  feet  southeast  of  station^  20  feet  northeast  of  section  house, 

'100  feet  south  of  track;  iron  post,  marked  "146  A" 146.539 

Milepost  81,  spiko  in '. 179.44 

Milepost  82.  spike  in 172.61 

Milepost  83,  300  feet  east  of,  55  feet  south  of  track  at  switch  head,  15  feet 

eastof  pnhlio  road;  iron  post, marked  "202  A" 202.043 

Milepost  84,  spike  in 187.58 

Milepost  86,  spike  in 138.62 

Milepost  87,  spike  in 117.12 

The  Dalles,  20  feet  from  southeast  comer  of  Wasco  County  court-house 
huilding,  75  feet  north  of  center  of  Third  street  and  75  feet  west  of 

center  of  Union  street;  iron  post,  marked  "103  A" 102.924 

The  Dalles,  on  rail  in  front  of  Umatilla  House 96.2 

Milepost  89,  spike  in .' 97.87 

Milepost  90,  spike  in .99.86 

Milepost  91,  spike  in 132.55 

Seuferts  switch,  west  end  connection  of 133.5 

Switch  leading  to  cannery,  west  end  connection  of 124.1 

Milepost93,  spike  in 132.49 

Milepost  94,  spike  in 146.36 

Summit  switch,  50  feet  west  of  station  house,  290  feet  northwest  of  sta- 
tion post,  55  feet  north  of  track  and  close  to  hank  descending  to  Colum- 

hiaKiver;  iron  post, marked  "187  A" 187.356 

Milepost  97,  spike  in 161.93 

Milepost  98,  spike  in 150.34 

Milepost  99,  spike  in 162.56 

Celilo,  120  feet  west  of  station,  60  feet  sonth  of  poet-office  in  cannery 
buildings  200  feet  east  of  Taffe's  house,  25  feet  north  of  track ;  iron  post, 

marked  "159  A" 158.823 

Celilo,  in  front  of  station  on  rail 158.05 

Milepost  101,  spike  in 155.84 

Milepost  102,  spike  in 159.40 

Milepost  103,  spike  in 162.95 

Deschutes  River,  west  end  of  bridge  over 164.3 

Deschutes  River,  water's  edge 138.3 

Deschutes,  80  feet  southeast  of  station  board,  80  feet  northwest  of  hotel, 
100  feet  south  of  railroad  track,  40  feet  north  of  road ;  iron  post,  marked 

"166  A." 166.212 

Milepost  105,  spike  in 164.91 

Milepost  107,  spike  in 166.14 
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Feet. 
Biggs,  80  feet  east  of  Heuderson  Hotel,  150  feet  soatheast  of  post-offioe, 

100  feet  south  of  Oregon  Railroad  and   Navigation  Company's  track, 
100  feet  north  and  40  feet  east  of  point  of  <•  Y"  on  Columbia  Southern 

Railway;  iron  post,  marked  "177  A." 176.954 

Milepost  109,  spike  in 169,11 

Milei>ost  110,  spike  in 170.43 

Grants,  270  feet  sonthwest  of  station,  50  feet  east  of  Wilson  Hotel,  50  feet 
west  of  livery  stable,  180  feet  west  of  post-office,  260  feet  sonth  of  rail- 
road track ;  iron  post,  marked  *'  171  A." 170. 693 

Grants,  in  front  of  station 174.3 

Milepost  112,  spike  in 170.59 

Rnfus,  150  feet  southwest  of  station,  250  feet  southeast  of  wheat  elevator, 
50  feet  from  southeast  comer  of  Union  Warehouse,  and  about  700  feet 
north   of  post-office^   130   feet   south  of  railroad;  iron  post,  marked 

*a79A." 178.628 

Milepost  115,  spike  in 185.  ^9 

Milepost  116,  spike  in 179.86 

Milepost  117,  spike  in 180.21 

John  Day,  60  feet  north  of  railroad  track,  30  feet  northeast  of  section 
house,  200  feet  west  of  Bunk  House,  and  about  1,000  feet  west  of  west 

end  of  bridge  over  John  Day  River ;  iron  post,  marked  ''  191  A.'' 190. 784 

John  Day  River,  water'sedge 152.7 

Milepost  119,  spike  in 185.06 

Milepost  120,  spike  in 187.75 

Milepost  12],  spike  in 187.67 

Squally  Hook,  80  feet  northwest  of  point  for  station,  260  feet  northwest 
of  milepost  123,  40  feet  north  of  main  track,  100  feet  northeast  of  east 

end  connection  of  switch ;  iron  post,  marked  "  131  A." 192. 682 

Mileppst  124,  spike  in 195.79 

Bridge  No.  197,  center  of,  on  rail 222. 1 

Milepost  126,  spike  in 221.02 

Quinns,  30  feet  northwest  of  station  board,  500  feet  northeast  of  milepost 
127,  f  mile  west  of  section  house,  40  feet  north  of  track;  iron  post, 

marked  "  226  A." 226.421 

Milepost  128,  spike  in 225.73 

Milepost  130,  spike  in 206.63 

Milepost  131,  spike  in 201.79 

Milepost  132,  spike  in 204.46 

Blalocks,  in  front  of,  on  rail 217. 3 

Blalocks,  140  feet  southeast  of  station,  170  feet  south  of  railroad,  180  feet 
southwest  of  water  tank,  30  feet  northeast  of  Hotel  Bates;  iron  post, 

marked'* 214  A." 214.003 

Milepost  135,  spike  in 206.96 

Milepost  136,  spike  in 210.93 

Milepost  137,  spike  in '. 209.62 

Milepost  138,  spike  in 213.93 

Milepost  139,  spike  in 213.74 

Milepost  140,  spike  in  first  telegraph  pole  west  of .,  224. 44 

Arlington,  rail  in  front  of  station 224.0 

Arlington,  80  feet  east  of  station,  30  foet  south  of  main  track,  40  feet  north 
of  switch,  50  feet  west  of  tool  house,  50  feet  northwest  of  warehouse  No. 

1,  and  400  feet  west  of  section  house ;  iron  post,  marked  '*  225  A." 224. 786 

Milepost  143,  spike  in 218.  aS 

Milepost  144,  spike  in 217.38 
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Milepost  146,  spike  in 219. 89 

ArliDgtoD;  4  miles  east  of,  30  feet  east  of  fourth  telegraph  pole  west  of 
milepost  146,  100  feet  south  of  railroad  track,  20  feet  south  of  granite 
bowlder;  iron  post,  marked  "225  A." 224.654 

CUREY  COUNTY. 

PORT  ORFORD  QUADRANGLE. 

The  elevatioBS  in  this  list  are  based  on  a  bronze  tablet  in  the  north 
wall  of  Hermann  &  Brown's  brick  building,  corner  of  Spruce  and  Front 
streets,  30  feet  from  northwest  corner  of  building  and  2  feet  above  the 
surface  of  ground  in  Myrtle  Point,  Coos  County,  Oregon,  the  height  of 
which  is  accepted  as  75.916  feet  above  mean  sea  level.  This  elevation 
was  obtained  from  levels  carried  from  a  bench  mark  of  the  United 
States  Coast  and  Geodetic  Survey  at  Empire  City  the  previous  field 
season.    (See  Eighteenth  Annual  Keport,  Fart  I,  p.  400.) 

The  leveling  was  done  under  the  general  direction  of  Mr.  A.  E. 
Murlin,  topographer,  by  Mr.  C.  C.  Ward,  levelman. 

BIXS  BIVBB  BBUMSB,  ▲LONG  OOUNTT  ROAD,  TO  PORT  ORPOBD. 

Elk  River,  bridge  across ;  240  feet  south  of  south  approach  to,  10  feet  right 
of  road  at  corner  of  barn ;  iron  post,  marked  '^  34  M.  P/' 34. 027 

N.  B.  Neeley^s  house,  in  front  of;  about  1^  miles  south  of  bridge  across 
Elk  River,  10  feet  west  of  wagon  road,  in  root  of  lir  stump  4  feet  in 
diameter  and  5  feet  high 150. 38 

Silver  Butte,  90  feet  southwest  of  base  of;  in  butt  of  dead  fir  stub  4  feet 
in  diameter  at  east  edge  of  wagon  road 84. 39 

Garrison  Lagoon,  swamp  east  of;  road  crossing 18 

Port  Orford,  top  of  hill  at  north  edge  of;  about  450  feet  north  of  school- 
house;  in  root  of  fir  stump  at  west  edge  of  road 94. 1 

Port  Orford,  in  front  yard  of  hotel,  in  center  of  lawn;  iron  post,  marked 

"56M.  P" 56.040 

PORT  ORFORD,  VIA  OPHIR  POST-OmCB.  TO  BAGXBLL'S  FBRRY  ACROSS  ROGUE  RITKR. 

Port  Orford,  0.84  mile  south  of,  at  northeast  side  of  wagon  road ;  in  root 
of  cedar  stump  5  feet  high,  2^  feet  in  diameter 164. 55 

Hubbard  Creek,  surface  of  water  under  bridge  over 11.0 

Hubbard  Creek  and  Brush  Creek,  summit  of  road  on  hill  between,  on  west 
edge  of  road  in  bend;  ironpost,  marked ''1113  M.P.'^ 1,113.008 

Brush  Creek,  f  mile  northwest  of,  at  west  side  of  road  at  junction  of  Fred 
Pflsterer's  private  road ;  in  butt  of  dead  fir  tree  3  feet  in  diameter 450. 93 

Brush  Creek,  east  fork  of,  {  mile  south  of  ford  across,  about  75  feet  south 
of  mouth  of  small  creek  from  the  east,  at  foot  of  hill  between  Brush  and 
Hubbard  creeks,  at  west  edge  of  wagon  road;  in  butt  of  hemlock  tree  5 
feet  in  diameter 123.02 

Brush  Creek,  60  feet  east  of,  at  corner  of  townships  33  and  34  S.,  R.  14  and 
15  W.,  at  west  edge  of  road ;  iron  post,  marked  "  170  M.  P." 170. 012 

Brush  Creek,  60  feet  east  of,  65  feet  south  of  comer  of  townships  33  and 
34  S.y  R.  14  and  15,  30  feet  west  of  wagon  road ;  in  myrtle  stump  2^  feet 
high  and  li  feet  in  diameter 170.42 

Brush  Creek,  floor  of  bridge  across ;       183. 0 

20  GEOL,  PT  1 31 
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Feet. 
Mnssel  Creek,  130  feet  north  of  road  crossing;  in  spruce  tree  6  feet  in 

diameter  at  west  side  of  wagon  road 23. 09 

Mussel  Creek,  south  bank  of,  10  feet  from  west  edge  of  road ;  iron  post, 

marked  "24  M.  P.'' 24.073 

Frankport,  ^  mile  south  of  Junction  with  road  to;  in  hemlock  stump  26 

inches  in  diameter  in  front  of  residence  at  south  side  of  road 348. 02 

Euchre  Creek,  ^  mile  north  of,  in  southeast  angle  of  junction  of  main 

road  with  road  running  east ;  iron  post,  marked  "  28  M.  P.'' 27. 981 

Euchre  Creek,  floor  of  bridge  across. 23. 0 

Gold  Beach,  6  miles  north  of,  at  junction  with  road  running  southeast  to 

Bagnell's  Ferrj ;  in  pine  tree  12  inches  in  diameter  at  west  side  of  road.      106. 84 
Gold  Beach,  6  miles  north  of,  in  corner  of  garden  opposite  junction  with 

road  running  southeast   to   Bagnell's  Ferry;  iron  post,  marked  "107 

M.P." 107.101 

Bagnell's  Ferry,  0. 1  mile  west  of,  in  comer  of  garden ;  iron  post,  marked 

"32  M.  P." 31.938 

Lobster  Creek,  opposite  mouth  of;  chisel  mark  on  rock  ledge  o'h  south 

bank  of  Rogue  River 19. 74 

Lobster  Creek,  opposite  mouth  of,  in  ledge  of  blue  slate  on  south  bank  of 

Rogue  River;  copper  bolt,  marked  "31  M.  P." 3L  108 

Lobster  Creek,  1  mile  east  from  month  of;  chisel  mark  on  top  of  bowlder 

at  rock  point  on  south  bank  of  Rogue  River 26. 0 

Qnosaten  Creek,  opposite  month  of,  in  rock  ledge;  copper  bolt,  marked 

"44  M.P." ' 43.928 

Skooknm  House  Mountain,  at  west  end  of  bluff  and  north  side  of,  and  at 

east  end  of  long  bar  on  south  side  of  Rogue  River;  chisel  mark  on  x>oint 

of  rock  ledge 42.07 

Wake  Up  Riley  Creek,  at  month  of,  near  top  of  large  bowlder;  copper  bolt, 

marked  "58  M.  P." 57^17 

Tommy  East  Rock,  on  north  side  of  and  about  300  feet  east  from  month  of 

"Tommy  East''  Creek,  at  "Potato  Illahe;''  chisel  mark  on  seam  of 

white  quartz 59.79 

Nail  Keg  Creek,  440  feet  west  from  mouth  of,  and  5.4  feet  above  low- 
water  mark,  on  south  bank  of  Rogue  River;  chisel  mark  on  rock  ledge.        61. 94 
Painted  Rock  Creek,  top  of  large  rock  in  month  of;  copper  bolt,  marked 

"86  M.  P." 85.961 

Crooked  Riflie,  foot  of;  chisel  mark  on  top  of  granite  bowlder  7  by  5  by  4 

feet,  15  feet  north  of  large  bowlder  at  end  of  point 83. 63 

Agness  post-office,  on  north  side  of  Rogue  River,  1.3  feet  above  low- water 

mark ;  chisel  mark  on  bed  rock 92. 55 

Illinois  River,  at  junction  with  Rogue  River,  at  foot  of  bluff;  chisel  mark 

on  top  of  sandstone  bowlder 100. 79 

Illinois  River,  at  junction  with  Rogue  River;  extreme  low- water  mark. ..        94. 0 
Illinois  River,  at  junction  with  Rogue  River,  in  sandstone  ledge  west  of 

Illinois  River  and  south  of  Rogue  River;  copper  bolt,  marked  "113 

M.P." 112.895 

Snout  Creek,  300  feet  south  of  mouth  of,  on  east  bank  of  Rogue  River; 

chisel  mark  on  top  of  sandstone  point,  24  feet  from  end 109. 74 

Chasta  Costa  Creek,  140  feet  south  of  mouth  of,  on  east  side  of  Rogue 

River;  chisel  mark  on  top  of  conglomerate  bowlder,  8  feet  above  low 

wat.er 118.13 

Township  line  between  townships  34  and  35  S.,  R.  11  W.,  Willamette  merid- 
ian, near ;  chisel  mark  on  top  of  bowlder  on  west  side  of  river 118. 92 

Twomile  Creek,  ^  mile  south  of  mouth  of,  on  west  side  of  Rogue  River; 

chisel  mark  on  sandstone  point  of  bed  rock 131.93 
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Twomile  Riffle,  head  of 131.0 

FosterCreek  Riffle,  footof 149.0 

Foster  Creek,  1,170  feet  from  its  month  on  left  bank  of,  on  granite  bowlder; 

copper  bolt, marked  "179  M.P." 178.908 

Foster  Creek,  opposite  south  fork  of,  in  shale  bed  rock;  copper  bolt, 

marked  "295M.P." 295.004 

Little  Bear  Creek,  mouth  of;  on  point  of  serpentine  ledge  in  midstream.      374. 32 
Elk  River,  -west  bank  of,  in  large  bowlder  at  mouth  of  Bald  Mountain 

Creek,  north  bank ;  copper  bolt,  marked  "  181  M.  P." 181. 017 

Elk  River,  crossing  of  trail  from  Johnson's  ranch,  up  river;  chisel  mark 

on  top  of  rock  in  midstream 234. 01 

Axtell's  mining  camp,  chisel  mark  on  flat  point  of  granite  ledge  40  feet  east 

of  mouth  of  small  creek  from  north 245. 28 

Panther  Creek,  100  feet  east  of  month  of,  on  south  bank  of  Elk  River,  in 

conglomerate  ledge ;  copper  bolt,  marked  ''  533  M.  P." 533. 369 

Blackberry  Creek,  275  feet  west  of  mouth  of,  in  top  of  granite  bowlder 

25  by  20  by  10  feet  in  bed  of  ElkRiver;  copper  bolt,  marked  "778M.P.".  778.398 
Elk  River,  forks  of,  90  feet  north  of,  on  east  bank  of  North  Fork,  in  slate 

ledge;  copper  bolt,  marked  "886M.P." 885.514 

Euchre  Creek  bridge,  i  mile  north  of;  top  of  guard  post  at  south  side 

Euchre  Creek  road  and  100  feet  east  of  j unction  with  county  road 29. 44 

Cedar  Fork,  junction  of  with  Euchre  Creek,  in  northeast  angle  of  forks; 

iron  post,  marked  "240  M.  P." 240.166 

WASHINGTON. 
DOUGLAS,  OKANOGAN,  AND  KITTITAS  COUNTIES. 

WATERVILLB   QUADRANGLE. 

The  elevations  in  the  following  list  are  based  on  an  alaminum  tablet, 
hereinbefore  described,  in  the  city  hall  at  Tacoma.  The  elevations 
published  in  the  report  for  last  year  relating  to  this  locality  should  be 
a£fected  by  a  correction  of  —30.214.  The  work  of  last  year  was  based 
on  an  approximate  elevation  at  Ohelau  FaAls,fornished  by  the  United 
States  Engineer  Corps,  but  when  the  sea-level  communication  was 
established  the  error  as  above  was  found  to  exist.  All  bench  marks 
stamped  with  the  letter  T  are  referred  to  Tacoma,  and  those  without 
letter  are  based  on  the  old  datum  at  Chelan  Falls. 

The  leveling  was  done,  under  the  general  direction  of  Mr.  E.  A. 
Farmer,  topographer,  by  Mr.  Ed.  M.  Fry,  levelman. 

KNAPP'S  FEBRT,  ON  BIOHT  BXSK  OF  COLUMBIA  RIVKR,  ALONG  STATE  ROAD  TO  ElfHAT  RIVER. 

Feet. 
Knapp's  Ferry,  35  feet  sonth  of  warefaonse,  at  south  side  of  granite  bowlder ; 

iron  post,  marked  "709  T" 708.886 

J.  T.  Fisher's  house,  200  feet  northwest  of,  6  miles  southwest  of  Knapp's 

Ferry,  and  near  steam- ferry  landing ;  iron  post,  marked  ''705  T'' 704. 992 

Ribbon  Bluff,  top  of  granite  bowlder  at  foot  of  south  side  of 738. 6 

Entiat  Eiver,  i  mile  north  of;  nail  in  top  of  milepost  20 782. 48 

Entiat  River  road ;  top  of  stone  at  intersection  with  State  road 698. 9 

Entiat  River  bridge,  250  feet  northwest  of,  and  150  feet  northeast  of  store 

on  north  side  of  road;  iron  post,  marked  "696  T" 696.307 
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EMTLAT  BIVBB,  ALONG  STATE  ROAD,  TO  WBNACHK. 

Feet. 
O'Connor's  Ferry,  100  feet  southwest  of  ferry  derrick;  top  of  granite 

bowlder  on  west  side  of  road 706. 8 

Milepost  15,  nail  in  top  of 673. 01 

Milepo8tl2,nailiti  topof 796.36 

Swakane  Creek,  near  month  of,  10  feet  west  of  State  road  and  10  feet 

north  of  road  np  Swakane  Valley;  iron  post,  marked  <'696T'' 695.884 

Milepost  7,  about  ^  mile  south  of,  1,000  feet  northwest  of  old  lime  works 

on  west  side  of  State  road ;  iron  post,  marked  ''738  T '* 737. 5 

Wenache  River,  north  end  of  bridge  over 648.7 

Wenache,  100  feet  west  of  depot  and  150  feet  east  of  water  tank ;  iron  post, 

marked'*  639  T" 638.895 

Wenache,  Columbia  River  Bank  building,  front  of,  2  feet  above  sidewalk 

and  8  feet  north  of  entrance  door;  aluminum  tablet,  marked  "  669  T  ". .  668. 999 

FROM  COLUMBIA  BIVBR,    UP  MEVABBB'S  COULEE,  TO  SUMMIT  OF  RIDQB. 

L.  £.  Claghorn's ranch,  10  feet  west  of  gate  to;  on  top  of  granite  bowl- 
der west  side  of  road 1, 359. 9 

Sees.  16  and  21,  T.  27  N.,  R.  21  £.,  i  comer;  top  of  stone  for 1,465.3 

Log  cabin,  300  yards  southwest  of,  and  40  feet  east  of  road,  on  a  knoll  in 
clump  of  pine  trees  at  top  of  ascent  on  south  side  of  ridge;  iron  post, 
marked  "1664  T" 1,663.740 

UP  BIVTIAT  VALLEY. 

State  road ;  top  of  stone  at  intersection  with  road  up  Entiat  River 698. 893 

Granite  bowlder  10  feet  south  of  road,  on  top  of;  marked  ''U.S.B.M."  .      819.4 
Entiat  post-office,  3  miles  west  of;  north  end  of  bridge  over  Entiat  River.      823. 3 

Entiat  post-office,  5  miles  west  of;  bridge  over  Entiat  River 895. 8 

Gray's  house,  200  feet  north  of,  in  northeast  comer  offence  5  feet  west  of 

road,  in  granite  bowlder ;  aluminum  bolt,  marked  **  1316  T." 1, 316. 218 

Log  house,  100  feet  north  of,  and  100  feet  west  of  crib,  east  side  of  trail 
up  Entiat  River,  in  large  granite  bowlder;  aluminum  bolt,  marked 
"1680." 1,680.424 

UP  CUUM8  CANTON. 

t 

J.  E.  Crum's  house,  200  feet  northwest  of;  spike  in  root  of  pine  tree  24 
inches  in  diameter ;  tree  marked.  *'  U.S.B.M." 1, 702. 60 

UP  SWAKAHB  O'AXYOa  AND  DOWN  NEHOBKUM  CANTON  TO  MISSION. 

Divide  between  Swakane  and  Nehorknm  canyons,  10  feet  west  of  trail  on 

summit  of,  in  granite  bowlder ;  aluminum  bolt,  marked,  * '  3255." 3, 255. 257 

Wenache  River,  water  level 757.0 

Mission,  top  of  rail  in  front  of  station  of  Great  Northern  Railway 795. 5 

Mission,  150  feet  southwest  of  station,  100  feet  south  of  railroad  water  tank, 
at  comer  in  center  of  northwest  i  of  Sec.  4,  T.  23  N.,  R.  19  E. ;  iron  post, 
marked"  797  T." 796.730 

WENACHE  TO  PEBHABTIN  ALONG  OBBAT  NOBTHEBN  BAILWAT. 

Milepost  1655, 10  feet  southeast  of;  nail  in  top  of  post 662. 18 

Milepost  1660, 10  feet  west  of ;  nail  in  top  of  post 750.12 

Milepost  1665,  railroad  spike  in 902.37 

Peshastin,  100  feet  west  of  railroad  track  at  south  end  of  switch,  30  feet 
south  of  smair house  on  south  side  of  wagon  road;  iron  post,  stamped 
"1051." 1,046.422 
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raOH  O'CONKOB'B  IVBBT,  VIA  OORBBBLT'S,  WATBBTILLB,  AND  BUNKS  CANTON,  TO  KNAPP'S 

FBBBT. 

Feet. 

O'Connor^B  Ferry  Landing,  400  feet  east  of,  1  mile  southwest  of  Orondo,  on 
north  side  of  road  and  east  hank  of  Columhia  River;  iron  post,  marked 
"678  T." 678.464 

Sees.  29, 80, 31,  and  32,T.25  NvR.22  E.,42  feet  northeast  of  comer;  iron 
post,  marked  "2771  T" 2,771.110 

Sees.  19, 20, 29,  and  30,  T.  25  N.,  R.  22  £.,  top  of  stone  set  for  corner  to 2, 799. 23 

Waterville,  Douglas  County  court-house,  in  east  wall  of  hrick  vault  on 
south  side  of,  2  feet  from  ground  and  2  feet  from  sontheast  corner  of 
vault;  aluminum  tahlet,  marked  "2617T." 2,616.961 

Waterville,  Douglas  County  Bank  building,  in  front  wall  of,  2  feet  from 
sidewalk  and  2  feet  north  of  entrance  door;  aluminum  tablet,  marked 
"2624  T." ' 2,623.687 

Waterville  Schoolhouse,  4f  miles  due  north  of,  on  front  or  south  side,  1^ 
feet  from  ground  and  2  feet  f^om  southeast  comer  of  foundation ;  alu- 
minum tablet,  marked  "3004 T.'» 3,004.453 

Bnnns  Canyon,  at  head  of,  250  feet  northwest  of  small  house,  10  feet  from 
east  side  of  road;  iron  post,  marked  "3055T." 3,054.533 

Troy  post-offiee,  1,000  feet'southwest  of.  Just  opposite  warehouse  at  Enapp's 
Ferry,  on  left  bank  of  Columbia  River ;  iron  post,  marked  "  725  T." 724. 825 

DOBSON'S  BANCH,   VIA  BADOBB  MOUNTAIN,  TO  WATBBVILLB. 

Badger  Mountain,  at  Junction  of  roads  on  summit  of;  iron  post,  marked 

"4145." ; 4,144.554 

Schoolhouse,  district  No.  3,  150  feet  Southeast  of,  on  north  side  of  road; 
iron  post,  marked  "  2736  T." 2,735.751 

SKAGIT  AND   SNOHOMISH  COUNTIES. 

SAUK  AND  8TILLAGUAMI8H  QUADRANGLES. 

The  elevations  in  the  following  list  are  based  on  a  bench  mark  of  the 
United  States  Coast  and  Geodetic  Survey  established  in  connection 
with  local  tidal  obnervations  at  Talalip  Bay,  Possession  Sound. 

The  bench  mark  is  on  the  southeast  face  of  a  large  flat  granite  bowlder 
4  feet  square  on  a  rocky  i)oint  about  275  feet  southeast  of  a  clay  bluff, 
on  which  stands  Madrona  triangnlation  station.  There  are  several 
smaller  bowlders  lying  southward  and  westward  of  the  one  on  which 
the  bench  mark  is  placed.  The  point  of  reference  is  the  intersection  of 
the  lines  of  a  cross  on  the  rock  which  corresponded  to  9  feet  on  the 
tidal  staff.  The  elevation  of  the  bench  mark  was  determined  as  3.466 
feet  below  mean  sea  level. 

The  leveling  was  under  the  general  direction  of  Mr.  L.  0.  Fletcher, 
topographer,  and  was  done  by  Messrs.  L.  D.  Syus  and  W.  S.  Wheeler. 
Mr.  Wheeler  carried  the  line,  using  duplicate  rods  from  Tulalip  to 
crossing  of  Seattle  and  International  Bailway  over  Stimson  Logging 
Bailroad.  He  also  ran  with  single  rod  the  line  from  Arlington  via 
Woodly  to  the  vicinity  of  Hamilton.  The  remaining  portion  of  the 
work  was  done  by  Mr.  Byus. 

The  results  of  the  leveling  work  executed  during  the  previous  field 
season  as  published  should  be  affected  by  a  correction  of  +2.50,  this 
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discrepancy  having  been  determined  when  a  connection  was  established 
between  the  assumed  datum  a^  furnished  by  the  railroad  profiles  at 
Monte  Cristo  and  the  line  as  based  on  tidal  connection  at  Tulalip. 

TULALIP,  VIA  MART8VILLS  AND  STIXSON  IjOOOING  RAILROAD,  TO  8EATTIJE  AND  INTBRNATIONAL 
RAILWAT,  ABOUT  MID  WAT  BBTWBBN  ARLINGTON  AND  HARTFORD  JUNCTION. 

Feet. 
Tulalip,  Tulalip  Bay,  north  side  of  entrance,  -f  on  southeast  face  of  large 

flat  granite  bowlder  about  275  feet  southeast  of  clayey  bluff,  ou  which 

Madrona  A  stands — 3. 465 

Tnlalip  Indian  Reservation,  225  feet  northwest  of  northwest  comer  of 

fence  around  agency,  75  feet  south  of  road,  in  gray  granite  rock  which 

stands  1  foot  out  of  ground  and  125  feet  north  of  comer  of  picket  fence; 

copper  bolt,  marked"  65  TUL." 64.790 

Tulalip,  6f  miles  east  df ;  nail  in  54-inch  cedar  stump  8  feet  high,  15  feet 

west  of  fork  road  and  top  of  hill 25. 32 

Kwittsehda  Creek,  floor  of  bridge  over 15. 0 

Marysville  station,  50  feet  south  of  southeast  corner  of,  about  50  feet  east 

of  track;  iron  post,  marked  "16  T.  U.L." 16.047 

Marysville,  li  miles  north  of,  nail  in  36-inch  fir  stump  20  feet  east  of  fork 

roads,  100  feet  east  of  Great  Northern  Railroad  crossing 44. 92 

Stimson  Logging  Railroad  car  shops,  road  crossing  north  of;  top  of  rail. .        86. 2 
Stimson  Logging  Railroad,  under  overhead  bridge  of,  at  junction  with 

Seattle  and  International  Railway ;  top  of  track 137. 0 

Seattle  and  International  Railway  bridge  over  Stimson  Logging  Railroad, 

500  feet  south  of;  nail  in  42- inch  cedar  stump  4  feet  high,  10  feet  east  of 

track,  20  feet  south  of  i  mile  board •. 160.' 87 

STIMSON   LOGGINa    RAILROAD,  VIA  BRATTLE  AND  INTERNATIONAL   RAILWAT,  TO  HARTPORD 

JUNCTION. 

Bridge  36,  top  of  rail 181.57 

Bridge  35,  top  of  rail 184.46 

Bridge  34,  top  of  rail 210.73 

Bridge  33,  top  of  rail 23L96 

Bridge  32,  top  of  rail 257.93 

Bridge  32,  road  crossing  1  mile  south  of;  top  of  rail 282. 82 

Getchell,  station ;  top  of  rail 335. 73 

Lake  Cassady,  switch  to  sawmill  opposite ;  top  of  rail 333. 99 

Lake  Cassidy,  road  crossing  at ;  top  of  rail 333. 69 

Hartford,  road  crossing ;  top  of  rail 272. 29 

HARTFORD  JUNCTION,  VIA  EVERETT  AND  MONTE  CRISTO  RAILWAY,  TO  GRANITE  FALLS. 

Hartford  Junction,  depot ;  top  of  rail 233. 14 

Hartford  Junction,  junction  of  Seattle  and  International  Railway  and 
Everett  and  Monte  Cristo  Railway  switch,  top  of  rail 231. 02 

Hartford  Junction,  25  feet  northeast  of  station,  midway  between  track  of 
Seattle  and  International  Railway,  and  Everett  and  Monte  Cristo  Rail- 
way; iron  post,  marked  "232  T.U.L." 232.061 

Hartford  Junction,  2^  miles  northeast  of;  nail  in  24-inch  cedar  stump  4 
feet  high,  soath  side  of  track,  35  feet  northeast  of  Skidroad  crossing,  960 
feet  northeast  of  logging  spur  track  to  west 237. 18 

GRANITE    FALLS,   VIA  BARLOW    PASS,  TO   DARRINOTON,  AND    DOWN    STILLAGUAMISH  RIVER. 

(See  published  report  for  preceding  year.) 
Down  StillaguamUh  River  to  Arlington. 

N.  C.  Hollingsworth's  house,  about  i  mile  east  of;  forks  of  road 240. 74 

N.  C.  Hollingsworth's  house,  road  at  gate  in  front  of 226. 0 

N.  C.  Hollingsworth's  house,  about  li  miles  west  of;  floor  of  bridge  at  foot 

of  hill 209.32 
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Feet. 

N.  C.  HoUingsworth's  hoase,  abont  1|  miles  west  of,  40  feet  east  of  junc- 
tion of  old  and  new  roads;  nail  in  root  of  24-inch  cotton  wood  tree  north 
side  of  road 206.60 

N.  C.  Hollings  worth's  house,  abont  2  miles  west  of;  top  of  hill  Junction  of 
old  and  new  roads 231. 0 

Four-mile  post,  about  300  feet  east  of,  top  of  hill;  nail  in  20-inch  fir  tree 
north  side  of  road 274.68 

Deer  Creek  bridge,  nail  at  foot  of  last  tie  west  end  north  side 193. 97 

Oso,  junction  of  road  to  store  and  main  road,  2^  feet  north  of;  nail  in  40- 
inch  cedar  stump  6  feet  high 192. 39 

Oso,  1}  miles  west  of,  15  feet  east  of  corduroy  bridge;  nail  in  30>inch  hem- 
lock stump  6  feet  high  south  of  road 149. 67 

Dixon's  ranch,  bridge  over  small  stream  and  mash,  floor  at  east  end 139. 65 

8tillagnamish  River,  iron  bridge  over,  north  side  near  center  of;  nail  in 
plank  floor 142.10 

Stillaguamish  River,  |  mile  west  of  iron  bridge  over,  150  feet  southeast  of 
road,  opposite  house,  in  sandstone  ledge  projecting  from  hill;  copper 
bolt,  marked ''164  T.U.L." 164.269 

Oso,  4  miles  west  of,  150  feet  from  house ;  nail  in  hemlock  stump  north  of 
road  against  fence  at  foot  of  hill 147. 53 

Oso,  5  miles  west  of,  100  feet  f^om  Bridge  £ ;  nail  in  root  of  9-inch  fir  tree 
north  of  road 107.94 

Oso,  6  miles  west  of,  south  of  road,  opposite  fork  road  to  north ;  nail  in 
root  of  60-inch  charred  fir 197.70 

Oso,  7|  miles  west  of,  50  feet  west  of  skid  road,  50  feet  southwest  of 
engine  house;  nail  in  root  of  54-inch  cedar  stump  4  feet  high,  north  of 
road 190.09 

South  Fork  Stillaguamish  River,  bridge  over ;  floor  northeast  end 99. 86 

Arlington,  Walker  Hotel,  switch  near ;  top  of  rail    91. 15 

Arlington,  Haller  S.  H.,  5  feet  east  and  3  feet  north  of  northwest  corner 
of;  iron  pose,  marked  *'104  ft.T.U.L." 103.986 

Arlington,  station,  top  of  rail  in  front  of. 109. 27 

Arlington,  via  Seattle  and  International  Baihcay,  to  Stimson  Logging  Railroad. 

Arlington,  about  2  miles  south  of,  road  crossing  at  whistle  post ;  top  of  rail .  148. 97 

Edgecomb,  switch  at  logging  spur  north  of;  top  of  rail 138. 18 

Edgecomb,  shingle  mill  600  feet  south  of  road  crossing ;  top  of  rail 132. 98 

Water  tank,  top  of  rail  in  front  of 150. 65 

Stimson  Logging  Railroad,  north  end  of  bridge  over;  top  of  rail 151. 50 

OranUe  FaUa  to  Canyon  Creek. 

Granite  Falls,  1  mile  northeast  of  road  at  curve ;  nail  in  76-inch  hollow 

cedar  stump 454. 45 

Stillaguamish  River,  south  end  of  bridge  over  South  Fork  of;  top  of  floor.      359. 75 

Canyon  Creek  foot  bridge,  junction  of  trail  and  road 524. 10 

J  corner  sec.  32,  T.  31  N.,  R.  7  E.  and  sec.  5,  T.  30  N.,  R.  7  E.,  125  feet  north- 
east of,  in  rock  projecting  2^  feet  out  of  hill;  copper  bolt,  marked  '^545 
M.C." W5.433 

Junction  qf  Jim  Creek  road  with  Arlington  and  Oio  road  to  northeast  comer  of  T.  31  N., 

R.6E. 

T.  31  N.,  R.  6  E.,  northeast  comer  of;  ground 196. 2 

T.  31  N.,  R.  6  E.,  35  feet  south  of  northeast  comer  of,  south  of  forks  of  road ; 

nail  in  60-inch  cedar  tree 1 196. 80 

T.  31  N.,  R.  6  E.,  25  feet  south  of  northeast  comer  of,  south  of  forks  of  road ; 

iron  pipe,  marked 'a96T.U.L." 196.121 
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VICINITT  OP  DABBINOTON  TO  SAUK  OITT. 

Feet. 
DarringtoD,  4  miles  north  of,  east  of  road,  opposite  bars ;  nail  in  36-inch 

cedar  tree 47P.  08 

Darrington,  5  miles  north  of;  nail  in  fir  tree  west  of  road  at  top  of  hill. . .       455. 71 
Darrington,  7^  miles  north  of,  200  feet  north  of  corduroy  bridge  over  swamp ; 

nail  in  42-inch  cedar  tree  east  of  road 398. 20 

Bennett's  ranch,  i  mile  north  of;  creek  bed 398. 88 

Sniattle  River,  i  mile  soath  of  month  of,  8^  miles  north  of  Darrington,  in 

ledge  of  granite  and  slate  15  feet  above  and  15  feet  west  of  road  in  cat 

of  hill;  copper  bolt,  marked  "414  M.C." 416.268 

Darrington,  9  miles  north  of,  200  feet  south  of  cabin  on  we^t  side  of  road; 

nail  in  24-inch  hemlock  stump,  4  feet  high,  west  of  road 384. 48 

Darrington,  12|  miles  north  of,  west  of  road  id  front  of  house;  nail  in  fir 

stump  3  feet  high 358.78 

Darrington,  14^  miles  north  of,  10  feet  west  of  road  and  south  of  west  of 

island  in  Sauk  River,  Id  rocky  bluff  10  feet  high,  40  feet  above  river; 

copper  bolt,  marked  ''333  M.C." 336.784 

Darrington,  18^  miles  north  of,  south  edge  of  clearing  200  feet  northeast  of 

barn ;  nail  in  Cottonwood  tree  east  of  road 267. 29 

Sauk,  3^  miles  south  of,  50  feet  from  northeast  of  Phillips's  fence,  50  feet 

from  slough ;  nail  in  80-lnch  charred-cedar  tree  west  of  road 251. 43 

Sauk,  2  miles  south  of,  north  of  gate  of  fork  roads  to  east,  about  1,000  feet 

northwest  of  bridge  over  small  stream,  in  sandstone  ledge  12  feet  west 

of  road;  copper  bolt,  marked  "246  M.C." 248.380 

Sank,  1  mile  south  of;  ground  at  southwest  comer  of  schoolhonse 233. 64 

Skagit  River,  Sauk  Ferry,  about  mean  height  of  river 202. 61 

Sauk  Ferry,  north  side,  60  feet  from  landing;  nail  in  24-inch  lone  maple 

tree  iu  open,  broken  and  leaning 217. 13 

Sauk,  new  post-office,  road  in  front  of 224. 0 

SAUK  CITY,  VIA  HAMILTON,  TO  WOOLLBT. 

McKutchen's,  i  mile  east  of;  northeast  side  of  foothill,  30  feet  north  on 

trail,  iu  granite  rock  west  of  trail ;  copper  bolt,  marked  "  207  T.  U.  L." .  206. 623 

McKutchen^s  house,  road  in  front  of 205. 98 

Jackmaus  Creek,  floor  of  bridge  over 191. 12 

Everett's  house,  road  in  front  of 230. 99 

Baker  River,  floor  middle  of  bridge  over 195. 72 

Baker,  i  mile  west  of,  at  bottom  of  hill,  40  feet  north  of  fence  comer,  in 

granite  bowlder  50  feet  north  of  road;  copper  bolt,  marked  "231 T.  U.  L.".  230.  (^43 
Baker,  about  4^  miles  west  of,  on  bench  opposite  orchard  on  river  bank ; 

nail  in  16-inch  fir  tree  north  of  road 211. 38 

Birdsview  Hotel,  road  in  front  of 139. 65 

Birdsview,  about  1  mile  west  of,  40  feet  west  of  bridge  over  Grandy  Creek, 

south  of  road;  iron  post,  marked  "142T.  U.L." 142.297 

Birdsview,  about  3  miles  west  of,  south  of  road  at  south  end  of  gravel 

road ;  nail  in  36-inch  fir  tree 131. 39 

Hamilton,  4  feet  south  of  station  and  5  feet  east  of  southwest  comer  of  plat- 
form ;  iron  pipe,  marked  "96  T.  U.  L." 95. 764 

Hamilton,  top  of  rail  in  front  of  station 94.46 

Bridge  46,  top  of  rail 94.56 

Bridge  45,  top  of  rail 94.57 

Bridge  44,  top  of  rail 94.57 

Bridge  43,  top  of  rail •. • 89.67 

Bridge  42,  top  of  rail 88.08 

Bridge  41i,  top  of  raU 84.08 
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Feet. 

Bridge  41,  top  of  rail 83.69 

Bridge  40;  top  of  rail »5.59 

Lyman, station  at;  road  croesing,  top  of  rail 86.90 

Bridge  39,  top  of  rail 69.11 

Bridge  38,  top  of  rail 68.81 

Bridge  37,  top  of  rail 67.31 

Minkler  &  Son's  shingle  mill,  700  feet  west  of  Bridge  37,  125  feet  east  of 

switch,  south  of  track  between  platform  and  cook  house;  iron  pipe, 

marked  "65T.U.L." 64.377 

Bridge  36,  top  of  rail 66.22 

Bridge  35,  top  of  rail 66.53 

Bridge  ai,  top  of  rail 70.93 

Crossing  Seattle  and  Northern  Railway  and  Fairhaven  and  Sonthern 

Railroad;  top  of  rail 74.44 

Bridge  33,  top  of  rail 68.84 

Bridge  32,  west  end  of;  top  of  rail 67. 54 

Woolley,  20  feet  northeast  of  northeast  comer  of  station ;  iron  pipe,  marked 

''50T.U.L." 49.855 

WOOLLBT,  VIA  BKATTLB  AND  IKTBIUIATIONAL  BAILWAT,  TO  ABUirOTOlC. 

Crossing  Seattle  and  International  Railway  and  Seattle  and  Northern 

Railway;  top  of  rail 55.03 

Skagit  River,  175  feet  south  of  drawbridge  switch,  south  end  of  trestle; 

top  of  rail 52.27 

Eighty -third  milepost,  road  crossing  150  feet  north  of;  top  of  rail 41. 08 

Clear  Lake,  36  feel  north  of  station,  12  feet  oast  of  northeast  corner  of  plat- 
form; iron  post,  marked'' 44  T.U.L." 43.623 

Clear  Lake,  track  in  ft'ont  of  station 43. 09 

Bridge  49,  south  end  of;  top  of  rail 45. 58 

Bridge  48,  top  of  rail 74.50 

Parker,  track  in  front  of  station 91. 52 

Bridge  47,  opposite  milepost  77 ;  top  of  rail  1 94. 32 

Montbom,  track  in  front  of  station 115. 34 

Bridge  46,  top  of  rail 109.15 

Erlich's  mill,  switch  at ;  top  of  rail 133. 06 

Bridge  45,  top  of  rail 15L26 

Bridge  44,  top  of  rail 152.  "97 

Bridge  43,  top  of  rail 172.57 

Bridge  42,  top  of  rail 184.70 

McMurray  Lake,  water  surface 226. 0 

McMnrray,  opposite  sawmill ;  top  of  rail  at  switch , 231. 59 

McMurray,  about  1,000  feet  north  of  station,  25  feet  east  of  track,  about  300 
feet  north  of  seventieth  milepost,  in  colored  rock ;  copper  bolt,  marked 

''246  T.  U.  L." 245.856 

McMnrray,  top  of  rail  in  front  of  station 246. 10 

Sixty-ninth  milepost,  about  1,200  feet  north  of  road  crossing;  top  of  rail.  240. 21 
Lake  Cavanaugh  road  crossing,  about  1,080  feet  north  of  sixty-ninth  mile- 
post, 480  feet  east  of,  in  dark-colored  rook  8  feet  north  of  road ;  copper 

bolt,  marked  "259T.  U.L." 258.906 

Bridge  46,  over  Pilchuck  River,  north  end  of;  top  of  tie 151. 43 

Bryant,  road  crossing  just  north  of  platform ;  top  of  rail 168. 55 

Bryant  station,  40  feet  north  of  platform,  25  feet  west  of  track;  iron  pipe, 

marked  "  171  T.  U.  L." 171.227 

Bridge  39,  middle  of ;  top  of  tie 12L56 

Stillagnamish  River,  south  end  of  railroad  bridge  over;  top  of  tie 86. 60 
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8AUK  CITT,  VIA  MABBT.KMOUWT,  TO  CASCADB  PASS. 

Feet 

Von  Presaentin's  hoase,  road  in  fh)nt  of 250.75 

Von  Presaentin^  i  mile  east  of;  floor  of  bridge  over  ravine 260. 18 

Sauk,  6  miles  east  of,  100  feet  south  of  schoolhonse ;  floor  of  bridge 254. 44 

Kande's  ranch,  400  feet  north  of  bars  to,  on  north  side  of  road,  in  conglom- 
erate granite  rock  10  feet  square,  5  feet  high;  copper  bolt,  marked  "291 

T.U.L." 291.457 

Sec.  13,  T.35N.,  R.IOE.,  northeast  corner  of 311.0 

Marblemount,  i  mile  west  of,  300  feet  northeast  of  sec.  13,  T.  35  N.,  R.  10 

£.,  soath  of  road;  nailinSO-inch  hemlock  stump 317.29 

Marblemount,  forks  of  main  road  and  Ruby  Creek  trail,  200  feet  west  of 

hotel ;  nail  in  42-inch  fir  stump  at  j  unction 322. 90 

Skagit  River  at  ferry;  water  surface 301.0 

Marblemount  post-office,  10  feet  west  of  blacksmith  shop,  60  feet  east  of 

river;  nail  in  54-inch  cedar  stump 312.96 

Marblemount,  2i  miles  east  of,  50  feet  north  of  road,  200  feet  east  of  gravel 
slide,  in  granite  rock  7  feet  square,  4  feet  high;  copper  bolt,  marked 

"410T.U.L." 409.832 

Marblemount,  7  miles  east  of,  200  feet  east  of  bridge  over  gulch,  south  of 

road ;  nail  in  36-inch  fir  tree 801. 58 

Marble  Creek  at  ford;  water  surface 978.0 

Marble  Creek,  floor  of  old  bridge 984.51 

Marblemount,  11  miles  east  of,  west  end  of  corduroy  and  4  feet  above  fork 

road  to  north ;  nail  in  42-inch  cedar  stump 1, 031. 84 

Hurd's  house,  150  feet  north  of,  in  granite  rock  4  feet  high,  10  feet  north 

of  road ;  copper  bolt,  marked  "  1057  T.  U.  L." 1, 056. 876 

Marblemount,  14  miles  east  of,  30  feet  east  of  small  bridge,  south  of  road ; 

nail  in  54-iDch  cedar  tree ^ 1, 048. 55 

Marblemount,  16  miles  east  of,  50  feet  above  river,  south  of  trail ;  nail  in 

36-inch  cedar  tree 1,204.39 

Cascade  River,  North  Fork  west  end  of  floor  of  bridge 1, 374. 53 

Mineral  Park,  150  feet  north  of  east  end  of  bridge  over  North  Fork,  30  feet 
east  of  trail,  50  feet  northeast  of  dugout  root  house,  in  granite  rock 
ill  bank  3^  feet  high,  projecting  3  feet  from  earth ;  copper  bolt,  marked 

"1396T.  U.  L." 1,396.507 

Mineral  Park,  2^  miles  northeast  of,  north  bank  of  North  Fork,  50  feet 

from  old  bridge,  north  of  trail ;  nail  in  hemlock  tree 2, 039. 60 

Eldorado  Mines,  fork  trail  to 2,234.0 

Gilbert's  cabin,  nail  in  beam  at  northeast  comer  of 2, 616. 46 

Gilbert's  cabin,  2^  miles  east  of,  100  feet  east  of  rock  slide;  marked  -\-  on 

sharp  point  at  lower  end  of  granite  rock  on  grassy  slope,  north  of  trail.  4, 949. 44 
Cascade  summit;  iron  post  marked  "5423."    (This  post  was  set  in  1897  and 
the  elevation  as  stamped  was  based  upon  an  assumed  datum  at  Chelan 
Falls  on  the  Columbia  River.) 5,391.986 

KITTITAS,   KING,   SNOHOMISH,   AND  DOUGLAS   COUNTIES, 
SNOQUALMIE,    SKYKOMISH,   AND  LEAVENWORTH   QUADRANGLES. 

The  elevations  in  the  following  list  are  based  on  an  aluminam  tablet 
in  the  walls  of  the  city  hall  building  at  Tacoma,  hereinbefore  described. 

All  bench  marks  previoasly  established  along  the  Northern  Pacific 
Railway  in  this  locality,  which  were  based  on  an  assumed  elevation  at 
Ellensbnrg,  were  restamped    to   correspond   with    the   new  datum. 
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Therefore  all  permanent  bench  marks  on  which  there  is  the  letter  T 
are  correctly  stamped,  and  those  with  the  letter  E  or  without  letter 
should  be  affected  by  a  correction  of —5.760. 

The  leveling  was  done  by  Mr.  H.  K.  Kalloch,  under  the  direction  of 
Mr.  6.  E.  Hyde,  topographer. 

BOSLTN,  ALONG  COUNTY  BOAD,  VIA.  CLBAL.UM  BIVBB,  TO  nSH  LAKE. 

Feet. 

Roftlyn,  i  mile  from,  15  feet  Bonth  of  Northern  Pacific  track,  6  feet  Bonth  of 

wooden  culvert;  nail  in  top  of  stomp 2,273.64 

Ronald,  northeast  side  of  main  street,  at  southeast  corner  of  old  Northern 

Pacific  Coal  Company^s  boarding  hoose,  500  feet  south  of  track ;  iron 

post,  marked'*  2345  T" ' 2,344.880 

Clealnm  Lake,  foot  of  and  150  feet  from,  just  east  of  road  and  20  feet  from 

northwest  corner  of  Lake  View  House ;  iron  post,  marked  "2150  T  '^ 2, 150. 130 

Clealum  Lake,  foot  of ;  water  level  May  24, 1898 2,126.4 

Clealnm  Lake,  head  of,  in  highest  point  of  large  granite  bowlder  15  feet 

ft-om, 30  feet  from  road;  aluminum  plate,  marked  " 2140  T " 2,139.827 

Morgan's  ranch,  200  feet  east  of,  15  feet  west  of  road  and  3  feet  from  fence; 

iron  post,  marked  "  2157  T  " 2,157.095 

Old  road  forks,  500  feet  northwest  from,  15  feet  west  of  road  on  edge  of 

bench  above  river ;  nail  in  root  of  red  fir  tree 2, 263. 07 

Clealnm  River,  150  feet  from,  just  west  of  road;  nail  in  root  of  red  fir  tree 

2  feet  in  diameter 2,306.58 

Little  Salmon  La  Sac,  1,900  feet  north  of,  just  north  of  road  in  sharp  bend 

to  west ;  nail  in  root  of  red  fir  tree  28  inches  in  diameter 2, 328. 56 

Big  Salmon  La  Sac,  10  feet  west  of  road,  6  feet  from  edge  of  low-river 

bench,  150  feet  east  of  river ;  iron  post,  marked  ''  2394  T  " 2, 394. 299 

Salmon  La  Sac,  on  north  slope  of  hill  above,  west  of  road;  cross  chiseled 

in  highest  point  of  bowlder 2, 545. 70 

Parish  Creek,  400  feet  north  of,  just  east  of  road, and  300  feet  south  of 

small  deflerted  log  cabin  150  feet  west  of  road ;  nail  in  root  of  12-inch 

red  fir  tree 2,752.83 

Clearing,  containing  3  deserted  cabins,  on  edge  of  and  just  east  of  road,  in 

top  of  large  bowlder  with  **  U.  S.  M.  M.  No.  2,  Cle  Elum  Mining  District'' 

cut  on  west  face;  aluminum  plate, marked  " 2838  T " 2,838.4 

'' Yankee  Camp''  and  log  cabin,  500  feet  south  of,  6  feet  north  of  road 

where  it  runs  into  river  bottom,  first  north  of  Big  Salmon  La  Sac ;  nail 

in  root  of  hemlock  tree  6  inches  in  diameter 2, 780.  43 

Boulder  Creek,  200  feet  southwest  of  bridge  over,  6  feet  north  of  road, 

75  feet  south  of  old  log  cabin ;  nail  in  root  of  black  fir  tree 2, 883. 07 

Bonlder  Creek,  100  feet  south  of  bridge  over,  30  feet  southeast  of  road,  12 

feet  northeast  and  20  feet  northwest  from  deserted  log  cabins,  50  feet 

southwest  from  6  by  9  granite  bowlder;  iron  post,  marked  ** 2895  T.". . .  2, 895. 080 

Boulder  Creek,  bridge  over 2,886.0 

Camp  Creek,  on  bench  containing  2  old  log  cabins  just  south  of,  30  feet 

east  of  road;  nail  in  root  of  24-inch  blazed  fir  tree 3,103.24 

Camp  Creek  ford,  20  feet  south  of,  100  feet  southeast  of  old  log  cabin  on 

bench  east  of  road;  iron  post,  marked  "3086  T" 3^085.733 

Jack  Somer's  cabin,  300  feet  north  of,  just  west  of  road  at  top  of  point  of 

low  shoulder  running  into  and  75  feet  east  of  river;  nail  in  root  of  black 

pine  tree  12  inches  in  diameter 3, 124. 01 

Fortune  Creek,  30  feet  north  of  north  end  of  bridge  over,  18  feet  east  of 

road;  iron  post, marked  "3204T" 3,203.604 
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Feet. 
Silver  Creek,  300  feet  northwest  of,  Jnst  west  of  road  ou  north  slope;  nail 

in  root  of  12-inch  fir  tree 3,344.05 

Fliih  Lake,  at  foot  of ;  water  levelJnne  25, 1898 3,324.0 

Fish  Lake,  400  feet  east  of,  100  feet  west  of  Stanton's  doable  log  cabin, 

beside  road ;  nail  in  root  of  16-inch  hemlock  tree 3, 348. 87 

Fish  Lake,  in  open  meadow  east  of,  90  feet  east  of  road,  105  feet  north  of 

small  double  log  cabin,  125  feet  west  from  edge  of  timber,  in  granite 

bowlder  6  by  7  by  9  feet ;  aluminum  tablet,  marked  "3371  T  " 3, 371. 266 

Fish  Lake,  near  head  of ;  water  levelJnne  27, 1898 3,325.0 

Llirv  FBOM  CAMAJB  CRBBK,  TIAPBSHASTIN  GBBBK  SOAD,  TO  QBBAT  NOBTHBBH  RAILWAY. 

Peshastin  Creek,  west  end  of  first  bridge  below  Camas  Creek 1, 389. 8 

Marcoe's  house,  south  side  of  lower  sill  of  lower  window 1, 371. 25 

Bailouts  ranch,  in  cultivated  field  on,  400  feet  east  of  squared  log  house; 

nail  in  top  of  3-foot  pine  stump 1, 340. 18 

County  road,  south  side  of  Wenache  River,  at  junction  of  Peshastin 
road  with ;  5  feet  north  of  road  forks,  12  feet  west  of  fence  comer,  2  feet 
south  of  wire  fence,  85  feet  south  of  14  by  20  foot  log  cabin;  iron  post, 

marked  "  1103  T '' 1,103.181 

Newland's  house,  100  feet  northwest  of,  15  feet  west  of  road ;  nail  in  side 

of  stump 1, 044. 55 

Wenache  River,  ferry  crossing ;  water  level  July  16, 1898 1, 017. 0 

Peshastin  Station,  Great  Northern  Railway,  65  feet  southeast  of  wagon 
road,  75  feet  southwest  of  track  at  road  crossing  and  mall  catch,  20  feet 
southeast  of  small  board  shack ;  iron  post,  marked  ''  1045  T  " 1, 045. 422 

UMX  FBOM  PESHABTm,  VIA  OBBAT  NOBTHBBN  BAILWAT,  TO  UiDBX. 

Peshastin  siding,  west  end  of  switch ;  top  of  south  rail  of  main  track 1, 058. 60 

Peshastin,  2.3  miles  west  of,  6  feet  north  of  track,  12  feet  southwest  of 
point  of  bluff  at  west  end  of  sand-rock  grading  along  Wenache  road, 

20  feet  east  of  small  ravine  and  filling ;  iron  post,  marked  **  1095  T '' 1, 095. 438 

Chumstick  Creek,  trestle  over ;  bolt  head  top  of  west  end  of  north  guard 

rail 1,139.61 

Leavenworth,  near  schoolhouse ;  west  rail  at  road  crossing 1, 161. 71 

Leavenworth,  in  rectangle  formed  by  north  platform  of  railway  station ; 

nail  in  top  of  low  post 1, 165. 24 

Leavenworth,  120  feet  southwest  of  station  office,  5  feet  southeast  of  plat- 
form, 3.5  feet  southwest  of  low  building ;  iron  post,  marked  "  1165  T"..  1, 165. 003 

Leavenworth,  opposite  station  window ;  east  rail  of  main  track 1, 165. 41 

Leavenworth,  2.56  miles  from,  3,810  feet  north  of  mllepost  1676,  6  feet  east 
of  track,  under  low  bank  and  20  feet  east  of  large  bowlder;  iron  post, 

marked  "1309  T" 1,309.413 

Milepost  1678,  nail  in  top  of  south  post  of  rail  rack 1, 485. 33 

"Big  Eddy''  of  Wenache  River,  east  of,  4.5  feet  west  of  track,  150  feet 
north  of  milepost  1679,  at  south  end  of  cut  around  high  rock  point;  iron 

post,  marked"  1556  T" 1,^5.719 

Leavenworth,  8.2  miles  northwest  of;  13.5  feet  east  of  track,  directly  east 
of  small  island  in  Wenache  River,  360  feet  southeast  of  rooky  point  at 
track  curve,  1,950  feet  south  of  milepost  1682;    iron   post,  marked 

"1647  T" 1,646.878 

Bridge  374  over  Wenache  River,  south  end  of;  top  of  east  rail 1, 683. 11 

Bridge  374,  north  end  of ;  top  of  rail 1,687.36 

Chiwanknm  Creek,  south  end  of  bridge  375  over ;  top  of  bolt  in  east  guard 
rail 1,760;  03 
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Feet. 
Chiwankum,  40  feet  sonth  of  comer  of  section  hoase,  60  feet  soatheast  of 

mail  catch  and  switch,  40  feet  northeast  of  tracks  4  feet  north  of  tele- 
graph pole;  iron  post,  marked  "1814  T" 1,814.464 

Chiwanknm  side  track,  switch  north  end  of;  top  of  rail  at  joint 1, 846. 28 

Skinny  or  Skinners  Creek ;  top  of  east  rail,  middle  of  bridge  376  over 1, 881. 68 

Milepost  1685,  15  feet  southwest  of  signboard,  ''1  mile  to  Chiwankum;'' 

nail  in  top  of  northeast  post  of  rail  rack 1, 909. 78 

Skinny  or  Skinners  Creek ;  top  of  east  rail,  center  of  trestle  377  over 1, 922. 72 

Skinny  or  Skinners  Creek ;  top  of  east  rail,  center  of  trestle  378  over 1, 960. 27 

Skinny  or  Skinners  Creek ;  top  of  east  rail,  center  of  trestle  379  over 2, 013. 78 

Chiwanknm  Divide  (Little  Summit),  about  750  feet  sonth  of  top  of;  top 

of  east  rail  at  road  crossing  and  track  sign 2, 083. 92 

Chiwankum  Summit,  at  north  end  of  dirt  cut  at,  3.42  miles  north  from 
Chiwanknm,  19  feet  east  of  track,  455  feet  north  of  milepost  1687 ;  iron 

post, marked" 2083 T." 1 2,062.698 

Milepost  1688,  road  crossing  and  track  sign  just  south  of;  top  of  west  rail.  2, 058. 32 

Trestle  380,  top  of  west  rail  center  of 2,040.15 

Milepost  1690,  30  feet  southwest  froo^  signboard  "  1  mile  to  Nason  Creek ;" 

nail  in  top  of  northwest  post  of  rail  rack 2, 155. 93 

Nason  Creek  side  track,  0.33  mile  east  of  east  switch  of,  at  east  and  west 

township  line ;  top  of  south  rail 2, 164. 60 

Nason  Creek,  1  mile  east  of  switch  at;  top  of  south  rail  at  road  crossing 

and  track  sign 2, 158. 46 

Nason  Creek,  19  feet  south  of  sign  post,  975  feet  east  of  switch  at  west  end 

of  side  track  at,  13  feet  north  of  track :  iron  post,  marked  "  2162  T.'^ ...  2, 161. 653 

Cougar  Creek,  trestle  381  over ;  top  of  south  rail  center  of 2, 145. 17 

Milepost  1693,  395  feet  west  of;  nail  in  top  of  east  post  of  rail  rack 2, 169. 24 

Merritt  side  track;  rail  joint  at  east  end  of  switch 2, 177.81 

Merritt,  133  feet  northwest  of  water  tank,  15  feet  southeast  of  2i-foot 
stump  6  feet  from  track,  11  feet  southwest  from  main  track;  iron  post, 

marked'* 2186 T." 2,185.716 

Milepost  1695;  top  of  north  rail  opposite  west  post  of  rail  rack  at 2,217.96 

Trestle  363 ;  top  of  north  rail  center  of 2, 387. 87 

Trestle  384,  east  end  of;  spike  in  tie 2,449.0 

Merritt,  3  miles  west  of,  11  feet  southwest  of  track  at  cut  around  rock 
point,  1530  feet  west  of  trestle  384,  930  feet  east  of  bridge  385 ;  iron  post, 

marked ''2485  T." 2,485.250 

Nason  Creek,  bridge  385  over;  east  end  of  guard  rail  north  side  of 2, 504. 02 

Trestle  386;  top  of  north  rail  center  of 2,790.53 

Trestle  387 ;  bolt  head  in  top  of  east  end  of  south  guard  rail  of 2, 873. 60 

Berne,  180  feet  east  of  switch  %o  spur,  7^  feet  south  of  main  track,  225  feet 

west  of  water  tank;  iron  post,  marked  "2918  T." 2,918.080 

Pine  Creek,  trestle  388  over;  bolt  head  in  top  of  east  end  of  south  guard 

rail  of 2,997.33 

Mill  Creek,  bridge  389  over;  spike  in  center  of 3,019.90 

Trestle  390,  northeast  side  of;  cross  timber  under  ties 3, 103. 85 

<Trestle393;  top  of  north  rail  center  of 3,251.16 

Trestle  395;  north  rail  at  west  end  of 3,355.94 

Cascade  Tunnel,  12^  feet  west  of  main  track,  120  feet  north  of  water  tank, 
780  feet  north  of  main  switch,  90  feet  southwest  of  tool  house ;  iron  post, 

marked  "3373  T." 3,373.246 

Cascade  Tunnel,  at  entrance,  20  feet  northeast  of  small  machine  shop; 

Great  Northern  bench  mark,  marked  "  3350.91 "  on  stump 3, 383. 41 

Trestle  09,  spike  in  tie  at  rail  joint  60  feet  north  of  south  end  and  8  inches 
west  of  east  guard  rail  of 3, 895. 02 


494  APPENDIX   TO   director's   REPORT. 

Feet. 
Cascade  Summit,  225  feet  south  of  section  house  at,  13  feet  west  of  main 

track  in  onrve,  345  feet  south  of  north  switch  of  side  track ;  iron  post, 

marked  "4061  T." 4,060.896 

Cascade  Summit;  Great  Northern  bench  mark,  marked  ''4029.12 ''on stump 

at 4.061.42 

Trestle  010 ;  bolt-head  in  west  end  of  south  guard  rail  of 4, 029. 10 

Trestle  012,  north  of  track  at  trail  to  Wellington  and  180  feet  east  of;  nail 
in  top  of  upper  transverse  timber  of  cribbing,  second  row  from  east  end.  3, 928. 85 

Trestle  017 ;  bolthead  in  top  of  east  end  of  south  guard  rail  of 3, 677. 96 

Wellington,  45  feet  southeast  of  Great  Northern  Railway  engineers'  quar- 
ters, 75  feet  east  of  switchback  track,  15  feet  south  of  trail;  Great 

Northern  bench  mark,  marked  ''  3221.737  "  on  stump 3, 254. 15 

Trestle  027,  west  end  of;  bolthead  in  top  of  north  gtuurd.  rail 3, 166. 16 

Trestle  028 ;  bolthead  in  top  of  south  end  of  west  guard  rail  of 3, 119. 19 

Wellington,  16  feet  north  of  new  station,  15  feet  south  of  section  house,  20 

feet  east  of  main  track ;  iron  post,  marked  **  3114  T." 3, 114. 189 

Wellington,  opposite  new  station ;  top  of  east  rail  of  main  track 3, 112. 96 

Wellington,  northwest  of  roundhouse ;  nail  in  sill  of  northeast  comer  of 

building  west  of  track 3,108.60 

Snowshed  No.  2,  under  east  portal  of;  top  of  north  rail 3, 016. 26 

Snowshed  No.  3,  stringer  south  side  of  west  end  of 2, 986. 64 

Milepost  1720,  6  feet  south  of  rail  rack  at,  18  feet  south  of  track ;  nail  in 

top  of  blazed  stump .^ 2, 858. 08 

Trestle  396 ;  bolthead  in  east  end  of  north  guard  rail  of 2, 773. 93 

Trestle  397;  top  of  north  rail  center  of 2,730.82 

Snowshed  No.  4,  west  end  of;  nail  in  top  of  north  end.  of  last  sill  on  south 

side 2,713.58 

Trestle  398 ;  bolthead  in  east  end  of  south  guard  rail  of 2, 708. 45 

Trestle  403,'4it  west  end  of  Lower  Madison  loop ;  bolthead  in  top  of  south 

end  of  east  guard  rail  of 2, 115. 95 

Madison,  75  feet  southeast  of  roundhouse,  45  feet  east  of  dwelling  house, 
16  feet  south  of  main  track,  260  feet  west  of  east  end  of  side  track,  15 

feet  east  of  26-inch  stump ;  iron  post,  marked  "2106  T." 2, 105. 898 

Trestle  505 ;  bolthead  in  top  of  west  end  of  south  guard  rail  of 1, 797. 07 

Trestle  406 ;  bolthead  in  top  of  west  end  of  south  guard  rail  of 1, 745. 06 

Trestle  407 ;  bolthead  in  top  of  west  end  of  south  guard  rail 1, 718. 40 

Trestle  408 ;  bolthead  in  top  of  west  end  of  south  guard  rail 1, 652. 76 

Trestle  409 ;  bolthead  in  top  of  west  end  of  south  guard  rail 1, 630. 53 

Trestle  411 ;  bolthead  in  top  of  east  end  of  south  guard  rail 1, 527. 06 

Trestle  412 ;  bolthead  in  east  end  of  north  guard  rail 1, 509. 79 

Trestle  4 13 ;  bolthead  in  east  end  of  north  guard  rail 1, 494. 05 

Madison,  7  miles  from;  5  miles  from  Skykomish,  9  feet  east  of  track  in 
south  end  of  small  gravel  pit,  600  feet  south  of  signboard  "Bridge  418 
1  mile,"  420  feet  north  of  milepost  1734 ;  iron  post,  marked  "  1389T."  ...  1, 389. 116 

Trestle  415 ;  bolthead  in  north  end  of  west  guard  rail 1, 364. 59 

Trestle  416 ;  bolthead  in  north  end  of  west  guard  rail 1, 351. 60 

Trestle  417 ;  bolthead  in  north  end  of  west  guard  rail 1, 345. 27' 

Foss  River,  bridge  418  over;  bolthead  in  west  end  of  south  guard  rail 1, 279. 44 

Trestle  419;  bolthead  in  north  end  of  west  guardrail 1,209.05 

Trestle,  unnumbered,  120  feet  north  of  signboard  "  Bridge  No.  418  1  mile;" 

bolthead  in  north  end  of  west  guard  rail 1, 177. 09 

Skykomish,  80  feet  west  of  station,  20  feet  east  of  water  tank,  15  feet  south 

of  main  track ;  iron  post,  marked  "  930  T." 929. 626 

Trestle  420;  bolthead  in  east  end  of  north  guard  rail 925.35 

Trestle421 ;  bolthead  in  east  end  of  south  guard  rail 921. 98 

Trestle  422;  bolthead  in  west  end  of  south  guardrail 9^6.05 
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Bridge  423,  jast  east  of;  top  of  Boath  rail  at  road  crossing 898. 87 

Miller  Creek,  bridge  423  over;  bolthead  in  west  end  of  south  guard  rail. .  892. 89 

Skykomish  River,  bridge  424 ;  top  of  granite  pier  on  south  side  of  center  of.  864. 60 

Trestle  426 ;  bolthead  in  east  end  of  south  guard  rail 856. 77 

Trestle  428 ;  bolthead  in  west  end  of  south  guard  rail 790. 07 

-Trestle  429 ;  bolthead  in  west  end  of  south  guard  rail 767. 08 

Salmon  side  track,  east  end  of;  top  of  south  rail  at  switch 766. 47 

Salmon,  12  feet  north  of  track  and  130  feet  east  of  switch  at  west  end  of 

sidetrack;  iron  post,  marked  "759T." 759.126 

Trestle  431,  west  end  of  north  guard  rail 749. 91 

Bridge  433,  new  road  bed,  north  abutment  of;  nail  in  top  of  east  end  of 

transverse  timber 724. 60 

Trestle  435,  bolthead  in  west  end  of  north  guard  rail 571. 26 

Skykomish  River,  North  Fork  of,  east  guard  rail  center  of  bridge  436  over .  540. 25 
Index,  at  station,  40  feet  southwest  of  agent's  window,  27  feet  southwest 

of  track;  iron  post,  marked  "532  T." 531.586 

INDEX  VIA  QALBMA  TO  MINKBAL  CITY. 

Index,  1  mile  from,  90  feet  northeast  of  log  cabin;  nail  in  root  of  twin  alder 

tree  just  south  of  trail 572. 63 

S.  H.  Clement's  homefltead,  220  feet  south  of  cabin  on ;  nail  in  root  of  stump 

just  southeast  of  road 754. 11 

R.  £.  Curry's  homestead,  200  feet  south  of  cabin  of  squared  logs  in  fenced 

clearing  oa ;  nail  in  root  of  6-foot  cedar  stump  just  southeast  of  road. . .      819. 51 
Dearborn  homestead,  south  end  of  fence  clearing;  nail  in  root  of  4-foot 

cedar  stump  just  east  of  road 996. 48 

Salmon  Creek,  east  end  of  bridge  across;  ground 1,016.0 

Silver  Creek  and  North  Fork  Skykomish  River,  junction  of;  high  water 

creek  bed  at 1,083.0 

Galena,  6  feet  southwest  of  corner  of  '^  Silver  Creek  Store,"  12  feet  east  of 

road;  iron  post,  marked  *' 1110  T." 1,110.157 

Scott  <&  Westland  trail,  junction  with,  at  npper  end  of  switchback,  50  feet 

south  of  small  ravine  and  creek ;  nail  in  root  of  16-inoh  hemlock 1, 530. 45 

Vandalia  trail,  at  junction  with;  just  south  of  Vandalia  mill  site,  400  feet 

north  of  '^ Uncle  Sam''  cabin;  nail  in  root  of  16-inch  dead  snag 1, 707. 18 

''Billy  Lee"  mining  camp,  85  feet  east  of  cabins  at,  20  feet  east  of  trail; 

nail  in  root  of  3-foot  stump  on  edge  of  bluff 1, 805. 81 

"Billy  Lee"  camp,  650  feet  north  of,  opposite  low  bench  in  bend  of  river; 

nail  in  root  of  3^foot  hemlock  just  west  of  trail 1, 836. 14 

Mineral  City,  6  feet  west  of  U.S.M.M.  No.  1,  just  north  of  trail,  75  feet 

northeast  of  broken-down  cabin  of  squared  logs ;  nail  in  root  of  3i-foot 

spruce 2,070.98 

Mineral  City,  0.9  mile  northeast  of,  2,300  feet  north  of  log  cabin  west  of 

trail,  above  creek  crossing,  12  feet  northwest  £rom  trail ;  nail  in  root  of 

4i-foot  hemlock  tree;  "14"cutinB.M 2,52L25 

Molybdenum  Creek,  in  strip  of  timber  running  through  bare  hill,  just 

south  of;  nail  in  root  of  3-foot  red  fir  just  northwest  of  trail ;  B.M.  "15" 

cut  in  tree 2,545.10 

SPOKANE   COUNTY. 
SPOKANE  QUADRANGLE. 

The  elevations  in  the  following  list  are  based  on  an  aluminum  tablet 
in  the  top  of  the  latitude  pier  in  the  grounds  of  the  county  court-house, 
the  elevation  of  which  was  accepted  as  1,890.954  feet  above  mean  sea 
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level.  The  above  result  was  obtained  by  means  of  a  line  with  daplicate 
rods  ran  from  a  tidal  bench  mark  at  Takoma  eastward,  along  the  line  of 
the  Northern  Pacific  Railway,  by  Mr.  H.  S.  Crowe,  levelman.  Refer- 
ence to  this  line  is  made  elsewhere.  All  elevations  on  the  Spokane 
quadrangle  are  stamped  with  the  letter  ^^S,"  indicating  that  they  are 
based  on  the  latitude  pier  above  referred  to.  The  leveling  was  done 
under  the  general  direction  of  Mr.  Van  H.  Manning,  topographer,  by 
Mr.  J.  H.  Oarlock. 

8POKANB  VIA  8POKANB  FALLS  AND  NOBTHBBN  RAILWAY  TO  DRAGOON. 

Feet. 
Mead,  100  feet  Boathwest  of  depot,  in  line  with  telegraph  poles;  iron  poet, 

marked  "1906  S." 1,905.628 

Deadman's  Creek,  center  of  bridge  over ;  top  of  tie 1, 821. 09 

Little  Spokane  River,  bridge  over 1, 666. 0 

Dragoon,  90  feet  west  of  station,  20  feet  east  of  road ;  iron  post,  marked 

"1746  S." 1,745.372 

DRAGOON  VIA  WAGON  ROAD  TO  CHATTAROY. 

Dragoon  Creek,  north  end  of  bridge  over;  floor 1, 696. 0 

Chattaroy  post-office,  1,500  feet  east  of,  30  feet  soathwest  of  Davis  Mill 
road  crossing  Great  Northern  Railway,  in  center  of  bowlder  60  by  40 
Inches,  2  feet  above  surface ;  alaminnm  tablet,  marked  "1799  8." 1, 798. 596 

CHATTAROY  VIA  GREAT  NORTHERN  RAILWAY  TO  POINT  1  MILE  NORTH  OF  MILAN. 

Davis  Mill  road  crossing,  northeast  of;  spike  in  telegraph  pole 1, 794. 86 

Little  Spokane  River,  north  end  of  first  bridge  over 1, 719. 0 

Little  Spokane  River,  south  end  of  second  bridge  over 1, 723. 0 

Milan,  220  feet  southeast  of  station,  160  feet  northwest  of  post-office,  in  fork 

of  roads;  iron  post,  marked  "1779  S." 1,779.427 

Milan,  1  mile  north  of,  northeast  end  of  bridge  over  Little  Spokane  River; 

floor 1,795.0 

VICINITY  or  MILAN  VIA  MBDLBR'S  FISH  RANCH,  SPIRIT  LAKE,  AND  FISH  LAKE  TO  RATHDRUM. 

£lk  post-office,  4  miles  east  of,  60  feet  northeast  of  fork  of  roads,  480  feet 
south  of  corner  of  sees.  13,  14,  23,  and  24,  T.  29  N.,  B.  44  £.,  in  bowlder 
60  by  40  inches,  20  inches  above  surface  of  ground;  aluminum  bolt, 
marked  "U.S.G.S.  2468  Ft.  S.  B.M." 2,467.997 

Elk  post-office,  7i  miles  east  of,  on  summit  of  road  40  feet  south  of  bend, 
160  feet  west  of  precipitous  break  in  ridge,  in  bowlder  40  by  30  inches,  20 
inches  above  ground;  aluminum  bolt,  marked  "U.S.G.S.  3112  Ft.  S. 
B.M."^ 3,112.464 

Washington  and  Idaho  State  line,  120  feet  south  of,  240  feet  north  of  old 

bridge  over  Blanchard  Creek,  20  feet  north  of  road,  in  center  of  bowlder 

40  by  30  inches,  20  inches  above  ground;  aluminum  tablet,  marked 

"2382  S." 2,381.760 

Sullivan's  ranch,  south  end  of;  tack  in  root  of  40-incb  yeUow  pine  tree,  4 

feet  south  of  road 2,297.99 

Spirit  Lake,  200  feet  east  of  landing,  6  feet  south  of  road,  in  center  of 

bowlder  40  by  30  inches,  20  inches  above  ground ;  aluminum  bolt,  marked 

"U.S.G.S.  2490  Ft.  S.B.M." 2,489.993 

Spirit  Lake,  water  surface 2, 442. 0 

Fish  Lake,  1|  miles  north  of,  4  feet  west  and  south  of  fork  roads,  in  top  of 

bowlder  20  by  12  inches  6  inches  above  ground  marked  -f ^i  428. 8 

Fish  Lake,  600  feet  east  of,  northeast  of  fork  of  roads,  in  top  of  bowlder 

10  inches  by  6  feet,  marked  + 2,391.1 
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PUh  Lake,  water  surface 2, 313. 0 

Fish  Lake,  1  mile  soath  of,  80  feet  soath  of  fork  of  roads,  15  feet  east  of 
road,  center  of  bowlder  20  by  10  inches  6  inches  above  ground ;  alumiunm 

bolt,marked'*U.S.G.8.2366Ft,S.  B.M." 2,365.706 

Rathdram,  1  mUe  east  of,  at  Northern  Pacific  Railway  milepost;  top  of 
rail \ 2,259.16 

SPOKANE  VIA  TOMKINSON  TRIANQULATION  STATION  TO  If  SAD. 

Spokane,  2i  miles  north  of,  20  feet  east  of  fork  of  road,  280  feet  northeast 
of  spring  west  of  road ;  nail  in  root  of  pine  tree 1, 902. 10 

Tomkinson  triangulation  station,  about  800  feet  southwest  of  Thomas 
«,  Tomkinson's  house,  400  feet  west  of  road,  about  7  miles  north  of  Spokane, 
y  in  center  of  stone  pier ;  aluminum  tablet,  marked  ''2372  S." 2, 371 .  766 

Mead,  4  miles  southwest  of,  90  feet  northeast  of  schoolhouse ;  spike  in  post 
at  forks  of  road 2,365.33 

Mead,  2^  miles  southwest  of,  70  feet  northeast  of  Junction  of  Mead  road 
with  Spokane  and  Clarks  Mill  road;  spike  in  12-inch  pine  tree  10  feet 
west  of  road 1,952.04 

Mead,  ^  mile  southwest  of,  north  of  forks  of  road  to  Spokane;  nail  in  root 
of  24-inch  pine  tree 1,924.86 

DBAOOOlf  VIA  WAT8IDB  TO  TOMKINSOlf  TRIAMOULATION  STATION. 

Wayside,  in  northwest  comer  of  Odd  FellowH  HiUl,  2  feet  above  ground 
in  stone  wall ;  aluminum  tablet,  marked  •*  2065  S." 2, 064. 877 

Wayside,  5  miles  south  of,  20  feet  north  of  forks  of  road ;  nail  in  root  of 
14-inoh  pine  west  of  road 2,031.30 

Wayside,  9  miles  southwest  of,  80  feet  east  of  road,  in  sec.  28,  T.  27  N.,  R. 
42  £.,  in  center  of  bowlder  60  by  40  inches,  2  feet  above  ground ;  aluminum 
bolt,  marked  *'U.8.G.8. 2889  Ft.  S.  B.M." 2,889.260 

Little  Spokane  River,  in  west  sill  of  north  end  of  bridge  over,  11  miles 
south  of  Wayside 1, 552. 3 

Little  Spokane  River,  2|  miles  south  of  bridge  over,  at  southeast  corner 
of  fork  road  to  Fivemile  Prairie ;  tack  iu  top  of  stump 2, 032. 53 

CHATTABOY  WB8T  TO  DAVIS  MILL  AND  80UTH  AND  WEST  TO  VICINITY  OK  IfBAD. 

Deer  Creek,  east  end  of  bridge  over;  floor 1,941.0 

Chattaroy,  5  miles  east  of,  120  feet  northwest  of  comer  of  sees.  20, 21, 28,  and 
29,  T.  27  N.,  R.  44  £.,  100  feet  northwest  of  forks  of  road  in  bowlder  60  by 
36 inches,  2  feet  above  ground;  aluminum  bolt,  marked  ''U.S.G.S.  2065 
Ft.  S.B.M." 2,064.772 

Chattaroy,  7^  miles  east  of,  160  feet  south  of  schoolhouse;  nail  in  root  of 
stump,  8  feet  north  of  road 2,202.97 

Davis  House,  3i  miles  south  of^  fork  of  road  at  top  of  hill,  south  of  road ; 
top  of  bowlder  30  by  20  inches,  12  inches  above  ground 2, 306. 60 

Davis  House,  4|  miles  south  of,  at  northwest  corner  of  fork  of  roads ;  nail 
in  16-inch  stump 2,217.47 

Davis  House,  6  miles  south  of,  south  comer  of  forks  of  roads;  nail  in 
20-inch  stump 2,005.49 

Davis  House,  7  miles  south  of,  60  feet  southwest  of  road  crossing,  in  south- 
west i  sec.  27,  T.  27  N.,  R.  44  E. ;  iron  post,  marked  '*  1922  S.'' 1, 921. 942 

Mead,  4^  miles  northeast  of,  at  southwest  comer  of  fork  of  roads,  corner 
of  sees.  4, 5, 32,  and  33,  T.  27  and  28  N.,  R.  44  E. ;  nail  in  40-inch  stump ....  1, 899. 82 

Mead,  2^  miles  northeast  of,  at  northeast  corner  of  cross  roads,  iu  Ts.  26  and 
27  N.,Rs.43  and  44  E.;  iron  post,  marked  "1881  S." 1,88L245 

20  GEOL,  FT  1 32 
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Feet. 
Dea<lman  Creek,  ^  mile  north  of,  10  feet  south  of  road  crofMingy  30  feet 

west  of  Spokane  Falls  and  Northern  Railway  track ;  nail  in  telegraph 

pole 1,872.75 

T.  26  and  27  N.,R.43  and  44  E.,  H  miles  soath  of,  140  feet  southeast  of 

schoolhouse  at  cross  roads ;  ground 1, 881. 0 

Deadman  Creek,  east  end  of  bridge  over 1, 877. 98 

Newman  Lake,  4^  miles  west  of,  30  feet  north  of  forks  of  road  at  top  of 

hill ;  tack  in  root  of  10-inch  pine  west  of  road 2, 732. 21 

Newman  Lake,  i  mile  north  of,  60  feet  southeast  of  schoolhonse,  8  feet 

north  of  road;  iron  post  marked,  "2151  S." 2, 151. 256 

Newman  Lake,  water  surface 2, 130. 0 

Newman  Lake,  ^  mile  east  of,  3  miles  north  of  Northern  Pacific  Railway, 

30  feet  south  of  forks  of  road,  1,000  feet  east  of  house,  in  center  of  bowlder 

30  by  20  inches,  1  foot  above  ground ;  aluminum  bolt,  marked  "  U.  S.  G.  S. 

2l47Ft.S.B.M." 2,146.886 

Washinjrton  and  Idaho  State  line,  0.3  mile  west  of,  60  feet  northeast  of 

road  crossing ;  nail  in  telegraph  pole 2, 109. 83 

Northern  Pacifio  Railway,  6|  miles  north  of,  20  feet  west  of  forks  of  road; 

spike  in  top  of  30-inoh  pine  stump 2,383.11 

Northern  Pacific  Railway,  4^  miles  north  of,  20  feet  west  of  forks  of  road; 

tack  in  top  of  30-inch  pine  stump 2, 339. 16 

Pleasant  Pi*airie,  east  end  of  middle  of  triangle,  center  of  cross  roads;  iron 

post,  marked  "2431 S." 2,431.393 

Northern  Pacific  Railway,  2  miles  north  of,  40  feet  south  and  west  of  forks 

of  road ;  spike  in  top  of  18-inch  pine  stump 2, 303. 55 

From  Newman  Lake  to  Sucker 2, 160. 0 

Sucker  Lake,  water  surface 2, 191. 00 

CHATTAROT  NOSTH,  VIA  COUNTY  ROAD,  TO  THE  VICUflTY  OF  MILAN. 

Chattaroy,  500  feet  south  of,  4  feet  north  of  road;  +  <!U^  i^  ^op  of  stone  20 

by  10  inches,  6  feet  abov^e  ground 1, 701. 17 

Chattaroy,  2^  miles  north  of,  4  feet  south  and  west  of  forks  of  road ;  tack 

in  top  of  stamp 1, 901. 50 

Chattaroy,  4f  miles  north  of,  northeast  corner  of  forks  of  roads;  -|-  in  top 

of  bowlder  10  by  8  inches,  6  inches  above  ground 1, 859. 94 

Little  Spokane  River,  north  end  of  bridge  over 1, 762. 0 

Milan,  f  mile  south  of,  at  railroad  crossing;  spike  in  telegraph  pole  40  feet 

southeast  of  Great  Northern  Railway » 1, 770. 80 

WAYSIDE,  VIA  COUNTY  ROAD  TO  DEER  PARK,  THENCE  VIA  SPOKANE  PALIjS    AND  NORTHBRN 

RAILWAY  TO  DRAGOON. 

Wayside,  li  miles  north  of,  northwest  corner  of  fork  of  road;  nail  in 

30-inch  pine  stump 2,068.37 

Wayside,  4  miles  northwest  of,  10  feet  northeast  of  corner  to  Sees.  27, 28, 

33,  and  34,  T.  28  N.,  R.  42  E. ;  iron  post,  marked  "2093  S." 2, 093. 167 

Wayside,  7  miles  northwest  of,  south  end  of  bridge  over  Dragoon  Creek.  2,047.0 

Deer  Park,  1  mile  west  of,  north  end  of  bridge  over  Dragoon  Creek 2, 090. 0 

Deer  Park,  ^  mile  west  of,  east  end  of  bridge  over  Dragoon  Creek 2, 098. 0 

Deer  Park,  southeast  corner  of  cross  roads  at  station,  70  feet  southeast  of 
post-office,  130  feet  east  of  Spokane  Falls  and  Northern  Railway;  iron 

post,  marked  "2117  S." 2,117.021 

Deer  Park,  2  miles  south  of.    North  end  of  switch  at  sawmill 2, 049. 70 

Buckeye  Station,  top  of  rail  in  front  of 1,963.70 

Dragoon  Creek,  south  end  of  Bridge  No.  10 1,818.0 

Dragoon  Creek,  south  end  of  Bridge  No.  9 1,806.0 

Dragoon  Creek, north  end  of  Bridge  No.  8 1,792.0 
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DBKB  PARK,  VIA  WEST  BBANCH  POST-OFFICKTO  OBBAT  NOBTHEBM  RAILWAY,   1  MILK 

NORTH  OP  MILAN. 

Feet. 

Corner  of  8608.  19,24,25,  and  30;  top  of  stone 2,321. 18 

Deer  Park,  4^  miles  northeast  of,  50  feet  south  of  forks  of  roads,  80  feet 
west  of  eonnty  road,  170  feet  northweet  of  sees.  19, 20,  29,  and  30,  T.  29 

N.,  R.  43E.;  iron  post,  marked  ** 2268  S." 2,268.467 

Bear  Creek,  at  west  end  of  bridge  over 1, 916. 0 

Westbranch,  200  feet  north  of  post-office,  30  feet  west  of  bridge  over  flume, 
in  top  of  bowlder  48  by  36  inches,  1  foot  above  gronnd  and  3  feet  north 

of  road;  aluminum  bolt,  marked  "U.S.  G.S.  1906  Ft.  S.  B.M." 1,906.360 

Milan,  1  mile  north  of,  at  west  end  of  bridge  over  Little  Spokane  River  . .  1, 793. 71 

NORTHKBN  PACIFIC  RAILWAY,   1  MILB  WBBT  OF  OTIS,  VIA  SPRAOUB  AVBNCE  ROAD  AND 
SPOKANB  BRIDOB,  TO  NORTHBRN  PACIFIC  RAILWAY  NEAR  STATE  LINE. 

Spokane  River,  north  end  of  bridge  over 2, 002. 0 

Spokane  River,  water  surface  under  bridge 1, 981. 0 

Spokane  Bridge  (post-office),  2^  miles  southwest  of,  100  feet  south  of  school- 
house;  spike  in  top  of  post  at  turn  of  road 2, 125. 21 

Spokane  Bridge  (post-office),  1^  miles  southwest  of,  30  feet  north  of  small 

bridge,  in  stone  11  by  8  inches,  6  inches  above  ground 2, 078. 55 

Spokane  River,  south  eud  of  bridge  over 2, 040. 0 

Spokane  River,  water  surface  under  bridge 2, 024. 0 

Spokane  Bridge  (post-office),  160  feet  northwest  of  post-office,  20  feet  west 
of  forks  of  road ;  spike  in  telegraph  pole 2, 092. 54 

SPOKANE  BBIDGB  (POST-OmCB),  EAST  2  MILES. 

Liberty  Lake,  500  feet  north  of,  100  feet  west  of  schoolhonse,  20  feet  east 

of  road;  iron  post,  marked  **  2098  S." 2.098.461 

Liberty  Lake,  water  surface 2, 053. 0 

State  line,  3|  miles  south  of  Spokane  Bridge  (post-office),  20  feet  south  of 

forks  of  road,  -f-  cut  iu  top  of  stone  20  by  16  inches  above  ground 2, 370.  38 

^enison's  field,  10  feet  south  of  gate  to ;  spike  iu  top  of  post 2, 551. 89 

Sprague  avenue  road,  2^  miles  southwest  of,  130  feet  north  of  forks  of  road, 

60  feet  northeast  of  schoolhouse ;  iron  post,  marked  **  2131  S.'' 2, 130. 575 

Sprague  avenue  road,  4}  miles  southwest  of,  100  feet  south  of  forks;  spike 

in  root  of  80-inch  pine  tree,  4  feet  east  of  road 2,330.58 

East  Spokane,  80  feet  west  of  post-office,  20  feet  south  of  road,  160  feet 

south  of  track ;  iron  post,  marked  ' '  1933  S.'' 1, 932. 941 

East  Spokane,  2i  miles  southeast  of,  180  feet  north  of  house,  40  feet  north- 
west of  old  road  crossing,  1  foot  south  of  telegraph  pole ;  -f-  cut  in  top  of 

stone 1,979.96 

Cheeter,  2  miles  northwest  of,  70  feet  west  of  road  crossing,  3  feet  north  of 

road;  +  cut  iu  top  of  stone  20  by  10  inches,  8  inches  above  ground 1, 991. 65 

Culvert  202,  north  end  of 2,005.0 

Chester,  200  feet  northwest  of  section  house,  30  feet  north  of  fork  of  roads, 

60  feet  north  of  track;  iron  post,  marked  "2011  S.'' 2, 010.761 

Culvert  No.  200,  north  end  of 2,058.0 

Culvert  198,  south  end  of 2,159.0 

Trestle  195,  spike  in  east  eud  of  south  Hill 2,276.90 

Milepost  436,  top  of  rail  opposite 2,303.81 

Mica,  top  of  nail  iu  front  of 2,478.72 

Mica,  250  feet  east  of  post-office,  100  feet  west  of  track,  80  feet  south  of 
fork  of  road,  in  center  of  bowlder  50  by  30  inches,  30  inches  above  ground ; 

aluminum  bolt,  marked  **U.S.G.S.  2478  Ft.  S.B.M." 2,478.426 

Freeman,  If  miles  southeast  of,  60  feet  south  of  road  crossin;^,  50  feet  east 

of  forks,  200  feet  southwest  of  church ;  irou  post,  marked  "  2600  S.'' 2, 600. 306 

Buckley  switch,  40  feet  north  of,  between  switch  and  track 2, 499. 87 
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OL8KN  SWITCH,  EAST  VIA  COUNTT  BOAD  TO  VICINITT  OF  8TATX  UNB. 

Feet. 
Olsen  switch,  3  miles  east  of,  20  feet  south  of  fork  of  road ;  spike  in  top  of 

24-iQch  pine  stump 2,766.83 

W.  F.  Horton's  hoose,  50  feet  south  of  road,  800  feet  west  of  State  line,  in 
masonry  in  northeast  corner;  aluminum  bolt,  marked  "  U.S.G.S.  2690  Ft. 
S.B.M." 2,689.742 

W.  F.  Horton's  house,  1  mile  north  of  State  line,  20  feet  northeast  of  fork 
of  roads;  spike  in  top  of  12-inch  pine  stump 2, 552. 19 

Oregon  Railroad  and  Navigation  Company's  track,  3  miles  west  of,  20  feet 
south  of  fork  of  roads,  at  top  of  hill,  in  center  of  bowlder  28  by  12  inches, 
even  with  ground;  aluminum  bolt,  marked  ''U.S.G.S.  2512  Ft.  S.B.M.''.  2, 512. 128 

Hangman  Creek,  ^  mile  east  of;  800  feet  west  of  fork  of  road,  south  end 
of  ridge,  20  feet  north  of  road,  in  center  of  bowlder  30  by  20  inches,  eyen 
^ith  ground ;  alaminum  bolt,  marked  "  U.S.G.S.  1927  Ft.  S.B.M." 1, 927. 364 

Hangman  Creek,  water  surface 1, 905 

Hangman  Creek,  2^  miles  west  of,  at  top  of  hill  50  feet  east  of  forks  of 
road,  140  feet  north  of  telephone  line ;  iron  post,  marked  '<  2454  S." 2, 4&4. 336 

Palouse  branch  of  the  Union  Pacific  Railway,  milepost  4,  track  opposite. .  2, 271. 86 

Palouse  branch  of  the  Union  Pacific  Railway,  milepost  4,  i  mile  north  of, 
80  feet  east  of  road  crossing,  40  feet  east  of  small  bridge,  20  feet  east 
of  forks  of  road;  iron  post,  marked '* 2272  S." 2,272.250 

Palouse  branch  of  the  Union  Pacific  Railway,  milepost  2,  spike  in  tele- 
graph pole  opposite 2, 160. 01 

Marshal  Junction,  spike  in  telegraph  pole  in  front  of  station 2, 12S.  88 

SPOKANE,  VIA  QREAT  KOBTRBBN  RAILWAT,  WEST  4  MIJJES. 

Spokane,  southeast  corner  of  Cedar  and  Boone  streets ;  spike  in  telegraph 

pole 1,895.02 

Alta  Vista,  center  of  track 1,822.11 

Spokane  River,  eastend  of  bridge  over 1,811.35 

Spokane  River,  water  surface 1, 673. 75 

Junction  Great  Northern  and  Seattle  and  Lake  Shore  railroads,  f  mile 
west  of,  30  feet  southwest  of  P.  C,  in  north  face  of  bowlder  12  by  10 
feet,  10  feet  above  ground;  aluminum  bolt,  marked  "U.S.G.S.  1903  Ft. 
S.B.M." 1,903.254 

JUNCTION  QRSAT  KOBTHBRN  AND  8BATTLB  AND  LAKB  SHOBB  SAOBOADS  SOUTH  7  lOLBS. 

Junction,  li  miles  south  of,  20  feet  east  of  road  crossing,  top  of  bowlder 

50  by  40  inches,  30  inches  above  ground 1, 960. 7 

Junction,  6^  miles  south  of,  40  feet  southwest  of  road  crossing;  spike  in 

telegraph  pole 2,224.63 

Junction,  7  miles  south  of,  130  feet  east  of  road  crossing,  80  feet  east  of 

track,  in  center  of  bowlder  30  by  20  inches,  20  inches  above  ground; 

aluminum  bolt,  marked  "  U.S.G.S.  2267  Ft.  S.B.M." 2, 266. 558 

Sections  3,  4,  33,  and  34, 20  feet  north  of  road  crossing ;  spike  in  post 2, 315. 69 

Mount  Carlton,  summit  of;  aluminum  bolt,  marked  "U.S.G.S.  5808  (V.A.) 

S.B.M.'' 5,808 

WASHINGTON-IDAHO-MONTANA. 
TACOMA  TO  MISSOULA. 

The  elevations  in  the  following  list  are  based  on  an  alaminam  tablet 
in  the  southeast  corner  of  the  Oity  Hall  building  in  Tacoma.  The 
elevation  of  the  +  mark  on  this  tablet  was  determined  as  109.968  feet 
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above  mean  sea  level  from  information  furnished  by  the  United  States 
Coast  and  Geodetic  Survey  and  a  State  official.  The  United  States  Coast 
and  Geodetic  Survey  determined  the  zero  of  the  Tacoma  city  datum, 
which  is  a  +  mark  on  the  top  of  the  coping  of  the  comer  stone  of  the 
City  nail,  to  be  13.86  feet  below  local  mean  sea  level,  and  Mr.  Bowen, 
of  the  State  swamp  and  tide  land  commission  determined  the  eleva- 
tion of  the  city  datum  to  be  124.10  feet  above  its  zero,  hence  by 
combination  the  city  datum  is  110.24  feet  above  local  mean  sea  level. 

There  are  two  elements  of  weakness  in  the  accepted  elevation  at 
Tacoma.  One  is  from  the  fact  that  there  was  no  bench  mark  recovera- 
ble which  had  been  established  by  the  United  States  Coast  and 
Geodetic  Survey  in  connection  with  their  tidal  observations,  and  the 
other  is  from  the  fact  that  the  tidal  observations  taken  necessarily  have 
reference  to  local  mean  sea  level  rather  than  to  the  mean  elevation  of 
the  ocean.  However,  by  various  checks  secured,  the  evidence  was 
very  conclusive  that  the  accepted  elevation  of  the  city  datum  bears  its 
true  relation  to  the  local  mean  sea  level,  and  it  is  considered  that  the 
dilTerence  between  the  outer  or  ocean  plane  and  that  at  Tacoma  is 
infinitesimal. 

The  line  was  carried  along  the  track  of  the  Northern  Pacific  Railway 
and  the  leveling  was  done  by  Mr.  H.  S.  Crowe. 

TACOMA   TO  ORTINO. 

Feet. 

Tacoma,  City  Hall  building,  +  on  top  of  coping  of  corner  stone  of 110. 240 

Tacoma,  in  wall  of  City  Hall  building,  on  Seventh  street  side,  northwest 
comer  of  Seventh  street  and  Pacific  avenue,  southeast  comer  of  build- 
ing, about  2  feet  above  sidewalk ;  aluminum  tablet,  marked  **  110  T.". . .      109. 968 

Tacoma,  -\-  on  top  of  iron  step  north  end  of  entrance  to  Tacoma  News  office, 
on  Railroad  avenue  side 102. 81 

Tacoma,  -f  on  northeast  end  of  stone  steps  of  McDonald's  cigar  store  on 
northwest  comer  of  Pacific  avenue  and  Eleventh  street 92. 05 

Tacoma,  -|-  cut  in  brick  on  south  side  of  building  of  Tacoma  Railway  and 
Motor  Company,  abont  3  feet  above  sidewalk,  27. 9  feet  south  from  north- 
west comer  of  office  building  on  A  street,  opposite  Thirteenth 71. 32 

Tacoma,  top  of  tie  center  of  track,  center  of  drawspan  of  bridge  over 
channel  on  Northern  Pacific  Railway 25.62 

Tacoma,  1^  miles  east  of,  near  east  line  of  Puyallup  Indian  Reservation ; 
copper  nail  on  east  end  of  center  cap  of  wagon-road  bridge  on  north 
side  of  railroad' 5. 81 

Prescott  station,  center  of  track  at  top  of  tie 8. 00 

Reservation  platform,  top  of  rail  at  road  crossing; 12.12 

Tacoma,  2f  miles  east  of;  copper  nail  in  cap  of  east  bulkhead  bent  of  tres- 
tle, south  side  of  track 17.76 

Milepost  3,  250  feet  east  of;  top  of  rail  south  side  of  track  at  road  cross- 
ing  '. 18.98 

Milepost  4,  350  feet  east  of;  copper  nail  on  cap  of  east  bulkhead  bent  of 
trestle  249,  south  side  of  track  at  Clear  Creek 16. 37 

Milepost  5,  270  feet  east  of;  in  top  stone  of  stone  cnlvert,  1  foot  from  east 
end  of  stone,  10. 7  feet  from  center  of  south  track ;  copper  plug,  marked 
"21  T." : 20.943 

Milepost  6,  800  feet  east  of;  water  surface  Clarks  Creek  at  trestle  245....        22.53 
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Feet. 
MilepoBt  6,  800  feet  east  of;  copper  nail  on  -west  bulkhead  cap  on  south- 
west corner  of  trestle  245  over  Clarks  Creek 29.07 

Milepost  7,  315  feet  east  of;  nail  on  telegraph  pole  on  south  side  of  track.        34. 54 
Pnyallup,  1^  miles  west  of;  center  of  track  at  road  crossing  7^  miles  east 

of  Taooma 42.13 

Pnyallup,  1  mile  west  of;  copper  nail  in  notch  cut  on  cottonwood  tree  30 

inches  in  diameter,  150  feet  west  of  8-mile  post 42. 93 

East  Pn jallnp,  base  of  rail  in  front  of  telegraph  office 49. 52 

Puyallup,  northeast  corner  of  building  of  J.  P.  Stewart  &  Sons,  in  fifth 
row  of  bricks  above  corner  stone,  comer  of  Stewart  and  Meridian 

streets;  aluminum  tablet,  marked  "49  T." 48.768 

Meeker  Junction,  top  of  rail  at 60.59 

Meeker  Junction,  copper  nail  on  lower  step  at  west  end  of  platforoi 58. 99 

Ten-mile  post,  1,200  feet  east  of;  copper  nail  on  fir  stump  15  feet  north  of 

track 75. 41 

Alderton,  ^  mile  west  of;  center  of  track  at  road  crossing  3  miles  east  of 

Puyallnp 77.04 

Alderton  station,  150  feet  east  of  water  tank,  23  feet  north  of  center  of 
wagon  road,  36.6  feet  from  center  of  track,  4.7  feet  from  south  corner  of 

east  and  west  fence ;  iron  post,  marked  "89  T.^' 88. 963 

Milepost  "Tacoma  13,  Prescott  241,''  copper  nail  in  top  of,  about  4.6  miles 

east  of  Puyallup 114.03 

McMillan  station,  f  mile  west  of;  top  of  rail  at  road  crossing 112. 55 

McMillan  station,  i  mile  west  of;  20-penny  wire  nail  on  south  side  of  sign- 
post "  Tacoma  14  miles,  Pascoe  J.  240/'  north  side  of  track 121. 0 

McMillan  station,  top  of  rail  at 122. 40 

McMillan  station,  f  mile  east  of;   water  surface  south  fork  of  Puyallup 

River 112.0 

McMillan  station,  f  mile  east  of;  copper  nail  on  southwest  end  of  cap  of 

main  bridge  over  South  Fork  of  Puyallup  River  No.  243 127. 26 

McMillan  station,  1^  miles  east  of;  railroad  spike  in  south  side  of  mile- 
post 16  151.81 

McMillan  station,  2  miles  east  of;  top  of  rail  south  side  of  track,  where 

road  crosses  track  toward  Orting 147. 65 

Orting  station,  f  mile  west  of;  railroad  spike  in  south  side  of  milepost  17.       177. 41 

Orting  station,  top  of  rail  in  front  of 191. 73 

Orting  station,  150  feet  west  of  water  tank,  34.2  feet  from  center  of  track 
onsonth  side,  3  feet  west  of  telegraph  pole,  53  feet  west  of  center  line  of 
Bridge  street;  iron  post,  marked  "  198  T." 197.749 

ORTINO  TO  CUMBERLAND. 

Orting  station,  1.1  miles  east  of,  225  feet  west  of  milepost  19  at  Hoyts 

Creek;  copper  nail  on  first  bent  from  east  end  of  bridge  241,  southeast 

comer  of  cap 220. 26 

Orting  station,  2.2  miles  east  of;   copper  nail  on  top  of  milepost  20  to 

Tacoma— "Pasco  J.  234" 269.40 

Carbon  River  bridge  234  ( first  crossing) ;  water  surface 295. 9 

Carbon  River  bridge  234 ;  copper  nail  in  top  of  timber  eleventh  chord  from 

west  end  of 308.28 

Carbon  River,  1^  miles  east  of;  copper  nail  in  top  of  milepost  **  Tacoma  22, 

Pascoe  J.  232" 319.47 

Carbon  River,  2^  miles  east  of;  on  iron  wedge  driven  in  side  of  milepost 

**  Tacoma  23,  Pascoe  J.  231" 341.70 

Milepost  **  Tacoma  24,  Pascoe  J.  230,"  copper  tack  in  top  of;  3^  miles  east 

of  Carbon  River 397.60 
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Feet. 

South  Prairie,  top  of  rail  in  front  of  depot 428. 0 

Carbon  Biver,  bridge  231  (second  crossing)  sorface  of  water 431. 4 

Sonth  Prairie,  50.7  feet  east  from  northeast  corner  of  station  at,  2.3  feet  west 

of  telegraph  pole,  19.1  feet  from  center  of  track;  iron  post,  marked  ''430 

T.'' 429.672 

Sonth  Prairie,  1.1  miles  east  of;  surface  of  water,  Sonth  Prairie  Cteek 

bridge230 470.7 

South  Prairie,  2  miles  east  of;  copper  nail  south  end  of  west  bulkhead  cap 

oftrestle  228  over  South  Prairie  Creek 541.82 

South  Prairie,  2i  miles  east  of;  on  railroad  spike  on  north  side  of  milepost 

27 566.63 

Sonth  Prairie,  3i  miles  east  of;  on  railroad  spike  on  south  side  of  milepost. 

28 645.47 

South  Prairie,  4|  miles  east  of;  copper  nail  in  top  of  milepost  29 721. 05 

Buckley,  800  feet  west  of  station  at;  on  railroad  spike  sonth  side  of  mile- 
post 30  723.95 

Buckley,  southwest  corner  of  Collins  &.  McNicolFs  butcher  shop  on  corner 

of  River  avenue  and  Main  street ;  aluminum  tablet,  marked  ''  723 T." . . .      722. 715 

Bnckley,  top  of  rail  in  front  of  station 723. 4 

Buckley,  1  mile  east  of;  railroad  spike  on  south  side  of  milepost  31  at  west 

end  of  bridge  over  White  River 692.93 

White  River,  water  surface  from  wagon-road  bridge 629. 4 

Boise  Creek,  copper  nail  in  cap  of  east  bulkhead  of  trestle  over 711. 18 

Boise  station,  80O  feet  west  of;  road  crossing 702. 0 

Boise  Creek,  water  surface  under  railroad  bridge  . ; 691. 2 

Boise  Creek,  f  mile  from :  on  railroad  spike  on  milepost  33 738. 03 

Ennmclaw,  77.9  feet  west  of  southwest  comer  of  station,  3.1  feet  east  of 

mail  crane,  31  feet  west  of  center  line  of  Griffin  avenue ;  iron  post,  marked 

"742  T." 741.768 

Enumclaw  station,  top  of  rail  in  front  of 741. 66 

Ennmclaw,  ^  mile  east  of;  railroad  spike  in  milepost  34 741. 36 

Enumclaw,  1^  miles  from ;  railroad  spike  on  south  side  of  milepost  35 729. 94 

New  Waknm  Creek,  3f  miles  east  of  Boise  Creek ;  water  surface 722. 3 

New  Wakum  Creek,  copper  nail  on  southeast  end  of  east  bulkhead  cap  of 

trestle  over 725. 88 

Milepost  36^  on  railroad  spike  in 728. 43 

New  Waknm  Creek,  1.1  miles  east  of;  iron  wedge  driven  in  south  side  of 

milepost  37 744.72 

New  Wakum  Creek,  1.2  miles  east  of,  2.50  feet  east  of  milepost  37;  road 

crossing 746.06 

Coles  Creek,  1.7  miles  east  of  New  Waknm  Creek ;  water  surface 764. 9 

Coles  Creek,  1.7  miles  east  of  New  Wakum  Creek;  copper  nail  in  cap  of 

east  bulkhead  bent  of  trestle  218 773.94 

Veazie  station,  76.6  feet  from  main  track,  15  feet  f^om  center  of  side  track 

on  north  side  of  main  line  and  50  feet  east  of  road  crossing;  iron  post, 

marked '*  777  T." 776.759 

Yeazie  station,  0.3  mile  east  of;  railroad  spike  on  milepost  38 779. 73 

Veazie,  1.3  miles  east  of;  railroad  spike  on  milepost  39 838. 11 

CCMBEBLAND  TO  STAMPBDB. 

Cumberland,  copper  nail  in  last  plank  in  east  end  of  platform  of  station, 
5.7  feet  from  center  of  track 855. 97 

Cumberland,  700  feet  east  of  station ;  copper  nail  in  east  stanchion  of  extra 
rail  post  opposite  40-niile  post 851. 67 

Cumberland  station,  1^  miles  east  of;  20-penny  wire  nail  in  side  of  mile- 
post41 868.51 
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Feet. 

Cumberland  station,  2^  miles  east  of;  railroad  spike  on  milepost  42 884. 16 

Palmer  st-ation,  96.4  feet  west  of  southwest  comer  of,  5  feet  west  of  mail 
crane,  10.4  feet  from  center  of  track,  20  feet  west  of  center  of  road  cross- 
ing; iron  post,  marked  "882  T." 881.598 

Cumberland,  3^  miles  east  of;  railroad  spike  in  side  of  milepost  43 870. 31 

Cumberland,  4^  miles  east  of;  railroad  spike  on  milepost  44 858. 97 

Thorough  Cut,  just  east  of,  5^  miles  esst  of  Cumberland,  at  east  end  of 

rock  cut ;  copper  nail  in  root  of  stump  250  feet  easi  of  milepost  45 907. 31 

Green  River,  ninth  crossing,  bridge  213 ;  water  surface 880. 4 

Green  River,  eighth  crossing,  bridge  212 ;  water  surface 891. 5 

Bridge  212,  ^  mile  east  of,  near  milepost  46;  railroad  spike  in  upright  tim- 
ber on  north  side  of  east  portal  of  tunnel  No.  8 932.78 

Tunnel  No.  8,  center  of  track,  west  portal 929. 8 

Tunnel  No. 8,  center  of  track,  east  portal 931.7 

Green  River,  seventh  crossing,  bridge  211;  water  surface 901 . 2 

Milepost  47,  75  feet  east  of;  copper  nail  on  west  bulkhead  cap,  north  side 

of  trestle 969.18 

Milepost  48,  10  feet  west  of;  railroM  spike  on  cedar  stump 1, 016. 59 

Green  River,  sixth  crossing,  25  feet  west  of  tunnel  No.  7,  on  north  comer  of 
east  bulkhead  pier  of  steel  bridgeNo.  210;  copper  bolt,  marked  "1046T.".  1, 045. 780 

Green  River,  sixth  crossing,  water  surface 1, 010. 1 

Tunnel  No.  7,  center  of  track,  west  portal 1, 046. 4 

Tunnel  No.  7,  center  of  track,  east  portal 1, 046. 3 

Eagle  Gorge,  i  mile  west  of,  bridge  Ko.  209,  fifth  crossing  of  Green  River; 

water  sarface 1,054.3 

Eagle  Gorge  station,  i  mile  east  of;  on  railroad  spike  north  side  ot  tele- 
graph pole  i  mile  east  of  milepost  50 1, 097. 10 

Eagle  Gorge,  1^  miles  east  of;  railroad  spike  in  milepost  51 1, 115. 25 

Eagle  Gorge,  2^  miles  east  of;  railroad  spike  in  milepost  52 1, 139. 13 

Eagle  Gorge,  3  miles  east  of;  Creek,  bridge  208;  water  surface 1, 122. 9 

Eagle  Gorge,  3^  miles  east  of;  railroad  spike  on  milepost  53 1, 169. 18 

Canton,  top  of  rail  in  front  of  railroad  office 1, 202. 74 

Canton,  8.2  feet  eiast  of  east  end  of  railroad  tool  house,  2  feet  west  of  tele- 
graph post;  iron  post,  marked  ''1205T." 1,205.100 

Canton  station,  0.1  mile  east  of;  railroad  spike  on  milepost  54 1, 209. 24 

Canton,  1. 1  miles  east  of;  railroad  spike  on  milepost  55 1, 238. 08 

Canton  station,  2.1  miles  east  of;  on  railroad  spike  on  milepost  56 1, 262. 72 

Canton  station,  3.1  miles  east  of;  on  railroad  spike  on  milepost  57 1, 301. 82 

May  wood  station,  2.2  feet  east  of  southeast  comer  of  section  house,  4.1 

miles  east  of  Canton ;  iron  post,  marked  *•  1335  T." 1, 334. 907 

Canton,  5. 1  miles  east  of;  railroad  spike  on  milepost  59 1, 367. 89 

Green  River,  fourth  crossing,  bridge  206 ;  water  surface 1, 375. 2 

Green  River,  bridge  207;  water  surface 1,354.4 

'  Canton,  6.1  miles  east  of;  railroad  spike  on  milepost  60 1, 396. 53 

Wolf  Creek,  bridge  205 ;  water  surface 1, 405. 9 

Milepost  61,  railroad  spike  on 1,446.45 

Milepost  62,  railroad  spike  on 1, 481. 19 

Mill  Creek,  water  surface 1, 505. 0 

Hot  Springs,  56  feet  east  of  southeast  comer  of  depot,  17.6  feet  north 
of  center  of  track,  3  feet  west  of  telegraph  pole;  iron  post,  marked 

"1531  T." 1,531.041 

Hot  Springs,  top  of  rail  in  front  of  depot 1,529.49 

Green  River,  bridge  202;  base  of  rail 1,5.39.70 

Green  River,  bridge  202;  surface  of  water 1,530.8 

Hot  Springs,  li  miles  east  of;  -f  on  concrete  coping  of  west  bulkhead  pier 
of  iron  bridge  201,  crossing  of  Green  River 1, 571. 24 
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Green  River,  bridge  201;  base  of  rail 1,572.79 

Green  Riyer,  bridge  201 ;  surface  of  water 1, 557. 1 

Lieeter,  in  briok  projection  at  southwest  corner  of  ronndhonse ;  alaminum 

tablet, marked  "1614  T." 1,614.346 

Lester,  top  of  rail  in  front  of  station 1,609.93 

Lester,  1  mile  east  of;  railroad  spike  on  milepost  66 1, 653. 56 

Friday  Creek,  2  miles  east  of  Lester;  copper  nail  on  east  bulkhead  cap 

southeast  comer  of  trestle  No.  200 1, 713. 06 

Friday  Creek ;  water  surface 1, 707. 6 

Sunday  Creek ;  base  of  rail  center  of  bridge 1, 737. 54 

Sunday  Creek ;  surface  of  water  under  bridge 1, 697. 4 

Sunday  Creek,  2.2  miles  east  of  Lester;  knob  on  northeast  comer  of  south 

end  of  east  bulkhead  pier  (concrete)  of  railroad  bridge  over 1, 736. 15 

Lester,  3  miles  east  of;  railroad  spike  on  milepost  68 1, 781. 14 

Green  River,  iron  bridge,  base  of  rail  center  of  track  crossing 1, 822. 86 

Green  River,  railroad  bridge ;  water  surface 1, 806. 5 

Milei)08t  70,  on  square-headed  bolt  driven  in  side  of 1, 868. 94 

Weston,  f  mile  from;  on  copper  plug  set  in  east  end  of  top  of  stone  retain- 
ing wall 1.901,86 

Milepost  71,  railroad  spike  in 1,971.85 

Milepost  72,  railroad  spike  on 2,086.12 

Milepost  73,  railroad  spike  on 2,199.40 

Milepost  74,  railroad  spike  on 2, 812. 66 

Milepost  75,  railroad  spike  on 2,426.08 

Stampe<le,  75  feet  southwest  of  station  and  10  feet  northwest  of  blufif  over 
DeerCreek;  iron  post,  marked  "2776  T." 2,775.503 

8TAMPEDK  TO  THOBF. 

(The  levels  relating  to  the  portion  of  the  Northern  Pacific  line 
between  Stampede  and  Thorp  are  republished  from  the  list  pub- 
lished in  1896-97  and  1867-98,  with  the  proper  correction.) 
Stampede  Tunnel,  150  feet  west  of  snowshed  at  west  end  of;  nail  in  south 
end  of  transverse  timber,  second  from  top,  east  end  of  cribbing  north 

of  track 2,803.0 

Stampede  Tunnel,  west  end  of;  nail  in  log  over  small  stream  12  feet  south 

of  track  and  100  feet  west  of  snowshed 2,797.7 

Stampede  Tunnel,  west  end  of;  nail  at  base  of  upright  timber  north  of 

track  west  end  of  snowshed 2,803.6 

Stampede  Tnnnel,  at  east  end  of;  top  of  south  rail  at  east  end  of  snow- 
shed   2,832.1 

Martin,  just  west  of;  bolt  in  east  end  of  top  of  lateral  timber  of  cribbing 

under  milepost  "Tacoma 81— Pasoo  173" 2,779.3 

Martin,  on  bank  above  track  40  feet  east  of  station  and  20  feet  south  of 
main  track,  6  feet  east  of  telegraph  pole;  iron  post,  marked  " 2782"  ...  2, 781. 916 

Martin,  top  of  south  rail  at  center  of  station 2, 774. 6 

Martin,  1  mile  east  of;  nail  in  center  of  top  of  stump  6  feet  north  of  mile- 
poet  "Tacoma  82— Pasco  172. " 2,671.2 

Martin,  11  miles  east  of;  top  of  nail  at  east  end  of  trestle  No.  169 2, 608. 54 

Martin,  2  miles  east  of;  nail  in  log  at  west  end  of  trestle  No.  167 2, 569. 3 

Easton,  5  miles  west  of;  nail  in  top  of  milepost  84 2, 464. 5 

Easton,  4  miles  west  of;  nail  in  side  of  milepost  85 2, 350. 5 

Snoqualmie  wagon  road,  at  intersection  with  Northern  Pacific  Railway, 
12  feet  north  of  railroad  track  and  15  feef  east  of  wagon  road,  3}  miles 

west  of  Easton;  iron  post,  marked  "2304" 2,303.940 

Snoqualmie  wagon-road  crossing;  nail  in  root  of  stump  20  feet  north  of 
old  Northern  Paoifio,  bench  mark  3}  miles  west  of  Easton 2, 305. 6 
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Easton,  3  miles  'west  of;  railroad  spiko  in  side  of  milepost  86 2, 244. 9 

Cabin  Creek ;  top  of  rail,  center  of  bridge  over 2, 223. 6 

Easton,  2  miles  west  of;  nail  in  top  of  milepost  87 2, 203. 3 

Easton,  1  mile  west  of;  nail  in  top  of  intersection  of  signboar(}s  on  mile- 
post 88  2,188.6 

Easton,  90  feet  northwest  of  northwest  corner  of  station,  110  feet  north  of 
track  at  water  tank  aud  80  feet  soath  of  general  store  and  post-office; 
iron  post,  marked  "2166" 2,165.928 

Easton,  0.8  mile  east  of;  nail  iu  root  of  stump  30  feet  south  of  track,  150 
feet  west  of  road  crossing 2, 128. 1 

Big  Creek,  1^  miles  west  of;  nail  in  stump  12  feet  south  of  track  and  75 
feet  east  of  road  crossing  and  milepost  91 2, 103. 7 

Big  Creek,  i  mile  west  of;  nail  in  center  of  top  of  stump  15  feet  north  of 
track  and  40  feet  east  of  milepost  92 2, 090. 5 

Big  Creek;  top  of  north  rail,  center  of  trestle  No.  155,  just  west  of  side- 
track at  station 2,102.0 

Big  Creek ;  25  feet  north  of  west  pillar  of  signpost  at  siding,  35  feet  north 
of  main  track,  and  150  feet  east  of  trestle  No.  56  over  small  creek;  iron 
post,  marked  "2103" 2,102.978 

Big  Creek ;  top  of  rail,  center  of  bridge  over 2, 101. 8 

Trestle  No.  151 ;  top  of  north  rail  at  center  of,  1^  miles  west  of  Nelson ...  2, 071. 2 

Nelson,  1^  miles  west  of;  spike  in  top  of  stump  15  feet  north  uf  track  and 
270  feet  west  of  milepost  94 2,081.1 

Nelson,  ^  mile  west  of;  nail  in  stump  25  feet  south  of  track,  opposite  mile- 
post 95  '. 2,036.0 

Nelson,  3  feet  east  of  fence  corner  and  12  feet  west  of  large  pine  tree,  205 
feet  south  of  track,  200  feet  northeast  of  house  of  Peter  Nelson  and  410 
feet  southwest  by  west  from  signboard  "Nelson;"  iron  post,  marked 
"2030" 2,029.676 

Yakima  River ;  bridge  at  sixth  crossing,  middle  of  five  indentations  at 
southwest  comer  of  southwest  masonry  abutment  f  mile  east  of  Nelson.  2, 020. 1 

Nelson,  1  mile  east  of;  top  of  south  rail  at  road  crossing 2, 009. 5 

Nelson »  1^  miles  east  of;  nail  in  step  of  most  easterly  post  of  rail  rack 
north  of  track  and  just  east  of  milepost  97 1, 997. 3 

Nelson,  2^  miles  east  of;  nail  in  top  of  stump  40  feet  south  of  track,  near 
milepost  98 1,976.7 

Clealnm  River ;  top  of  rail  at  west  end  of  bridge  over 1, 977. 6 

Clealum,  3  miles  west  of;  spike  in  cribbing  south  of  track  near  milepost 
99 1,957.8 

Clealum,  2  miles  west  of;*  nail  in  top  of  stump  10  feet  northeast  of  mile- 
post 100 1,950.8 

Clealum,  \  mile  west  of;  top  of  south  rail  at  road  crossing  to  wagon 
bridge  over  Yakima  River 1, 918. 4 

Clealum,  1,200  feet  west  of;  top  of  milepost  102 1, 910. 1 

Clealum ;  84.5  feet  west  of  the  center  of  front  door  of  Reed  House  and 
81.5  feet  southeast  from  southeast  corner  of  Clealum  Mercantile  Com- 
pany's store,  in  SW.  i  sec.  26,  T.  20  N.,  R.  15  E. ;  iron  post,  marked  "  1905."  1, 905. 53 

Teauaway  station,  200  feet  north  of;  on  section  line  30  feet  south  of  comer 
of  sees.  4, 5, 32,  and  33,  T.  19  N.,  R.  16  E. ;  iron  post,  marked  "  1838." 1, 837. 745 

Teanaway  station,  1  mile  east  of;  on  top  of  rail  at  western  end  of  Teana- 
way  River  bridge 1, 824. 4 

Bristol  station,  14.3  feet  north  of  center  of  track  and  40  feet  southwest  of 
southwest  comer  of  section  house  and  under  signboard  "  Bristol,"  west 
side  of  NW.  i  sec.  13,  T.  19  N.,  R.  16  E. ;  iron  post,  marked  "  1784." 1, 784. 472 

Dudley  station,ju8t  west  of;  top  of  milepost  116 1, 715.3 
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Dudley  station ;  top  of  rail  at  rail  joint,  oppoeite  center  of  platform 1, 703. 3 

Bridge  No.  135,  at  fifth  croeaing  of  Yakima  River ;  top  of  rail  at  center  of 
bridge,  abont  2^  miles  northwest  of  Thorp  and  }  mile  southeast  of  Dudley  1, 691. 7 

Thorp,  li  miles  northwest  of,  at  first  road  crossing,  140  feet  north  of  rail- 
road close  to  wagon  road,  on  the  south  side  of  SE.  ^  sec.  34,  T.  19  N.,  R.  17 
E.,  and  very  close  to  the  township  line ;  iron  post,  marked  ''  1658.'' 1, 658. 49 

Railroad  signboard  "Thorp  1  mile;"  top  of  south  rail  joint  immediately 
opposite,  1  mile  northwest  of  Thorp  station 1, 657. 8 

Thorp  railroad  station;  top  of  rail  in  front  of 1,634.8 

THOBP  TO  KLLKNBBUSO. 

Thorp,  in  northeast  i  of  sec.  11,  T.  18  N.,  R.  17  E.,  at  intersection  of  Main 

street  and  Taneum  Creek  road ;  iron  post,  marked  ''  1634  T.'' 1, 633. 831 

Thorp  station,  f  mile  eas^  of;  railroad  spike  on  mtlepost  120 1, 624. 47 

Bridge  130,  base  of  rail  center  of 1,625.20 

Bridge  130,  surface  of  water  under 1, 619. 2 

Yakima  River,  fourth  crossing.  Bridge  129;  base  of  rail,  center  of 1, 623. 16 

Thorp  station,  1^  miles  east  of;  surface  of  water  under  bridge,  fourth 

crossing  of  Yakima  River 1, 603. 6 

Milepost  121,  railroad  spike  on 1, 614. 76 

Trestle  128,  base  of  rail  center  of 1.595.76 

Milepost  122,  railroad  spike  on 1, 593. 13 

Milepost  122, 1,830  feet  east  of;  on  cross  on  sandstone  inside  of  frame 
tower  on  north  side  of  railroad  track  and  east  of  road  crossing,  stone, 

marked  "U.S.H- Base." 1,584.55 

Bridge  125,  850  feet  east  of  milepost  123;  copper  nail  on  south  end  of  west 

bnlkhead  timber  of 1, 576. 71 

Trestle  126,  3^  miles  east  of  Thorp  station ;  base. of  rail 1, 580. 28 

Trestle  126,  3^  miles  east  of  Thorp ;  water  surface  under 1, 574. 4 

Trestle  125,  base  of  rail 1,576.83 

Trestle  124,  base  of  rail 1,573.54 

Trestle  124,  water  surface  under 1, 566. 5 

Woldo  Spur,  base  of  rail  opposite 1, 573. 40 

Trestle  123,  base  of  rail  center  of 1,573.30 

Trestle  122,  390  feet  west  of  milepost  124;  copper  nail  in  north  end  of 

west  bulkhead  cap  of 1,565.43 

'^Mason's,"  center  of  track  at  road  crossing 1,561.3 

Trestle  121,  center  of  track,  base  of  rail 1, 559. 85 

Milepost  125,  ship^spike  on 1,  i:53. 32 

Trestle  120,  base  of  rail  center  of 1,552.84 

Trestle  119,  base  of  rail  east  end  of 1,548.11 

Trestle  118,  flume  Yakima  Power  Compan  t  ;  water  surface 1, 525. 4 

Trestle  118,  base  of  rail  center  of 1,530.30 

Milepost  126,  railroad  spike  on 1,528.19 

ELLENBBUBO  TO  IfOBTH  TAKIHA. 

EUensbnrg,  Washington,  on  eenter  of  stone  marking  south  end  of  base 

line 1,514.2 

Ellensburg,  comer  of  Fifth  street  and  railroad ;  road  crossing  center  of 

track 1,511.66 

Bridge  118,  base  of  rail  center  of 1,518.84 

Bridge  118,  surface  of  water 1,511.8 

Trestle  117,  base  of  rail 1,51L54 

Wilson  Creek,  bridge  117 ;  surface  of  water 1, 508. 3 
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Ellensbarg,  top  of  rail  in  front  of  telegraph  office 1, 510. 10 

Ellensburg,  in  top  of  brick  pier  with  stone  coping  in  State  Normal  School 

grounds;  brass  tablet,  marked  "1571  T." 1,571.109 

Bridge  115,  base  of  rail 1,506.34 

Bridge  115,  surface  of  water 1, 500. 6 

Trestle  A,  base  of  rail 1, 503. 56 

Trestle  A,  surface  of  water 1, 5C0. 4 

EUeusburg,  4,860  feet  east  of  station,  350  feet  west  of  milepost  128 ;  copper 

nail  on  south  end  of  west  bulkhead  cap  of  trestle 1, 494. 10 

Milepost  129;  near;  copper  nail  on  east  bulkhead  south  side  of  trestle....  1, 475. 04 

Holmes  Spur,  40  feet  west  of  switch  stand 1,467.34 

Milepost  130, 120  feet  west  of;  copper  nail  on  south  side  of  east  bnlkhead  « 

cap  of  trestle  111 1,461.18 

Trestle  110,  base  of  rail 1,456.86 

Trestle  109,  base  of  rail... V 1,451.41 

Milepost  131,  300  feet  west  of;  copper  nail  on  south  side  of  cap  of  west 

bulkhead  bent  of  trestle  108 .' 1,446.89 

Thrall  siding,  base  of  rail  center  of  main  line 1, 441. 77 

Thrall  siding,  300  feet  northeast  of  warehouse ;  on  iron  wedge  in  milepost 

132 1,432.60 

Trestle  108,  base  of  rail  at 1,446.96 

Trestle  107,  base  of  rail  at 1,442.22 

Milepost  Tacoma  133,  Pasco  J.  121 ;  railroad  spike  on 1, 423. 06 

Wilson  Creek,  trestle  105;  base  of  rail 1,423.67 

Wilson  Creek,  trestle  105;  water  surface 1,413. 1 

Yakima  River,  third  crossing,  390  feet  east  of  milepost  Tacoma  134,  Pasco 

J.  120;  on  north  anchor  bolt  on  west  end  of  west  span  of  bridge  104 1, 420. 83 

Bridge  104,  center  of,  at  base  of  rail 1, 424. 0 

Yakima  River,  third  crossing ;  water  surface 1, 398. 0 

Milepost  135,  railroad  spike  on 1, 406. 72 

Milepost  135, 1,800  feet  east  of;  copper  nail  on  north  side  of  west  bulkhead 

cap  of  trestle 1,398.15 

Milepost  136,  railroad  spike  on  , 1,390.29 

Milepost  137,  railroad  spike  on 1,376.60 

Milepost  138,  railroad  spike  on 1,363.28 

Milepost  139,  railroad  spike  on 1, 354. 27 

Umtanum,  85  feet  southwest  of  section  house,  56  feet  southwest  of  center 

of  track;  iron  post,  marked  *'1350T." 1,349.885 

Umtanum,  top  of  rail  in  front  of  section  house 1, 348. 76 

Umtanum  Creek,  copper  nail  in  bulkhead  plfuik  south  corner  of  east  end 

of  trestle  102  over,  310  feet  east  of  milepost  140 1,337.23 

Milepost  141,  railroad  spike  on 1,330.01 

Milepost  142,  railroad  spike  on 1,312.22 

Milepost  143,  railroad  spike  on 1, 303. 24 

Milepost  144,  railroad  spike  on 1, 290. 09 

Milepost  145,  railroad  spike  on 1, 279. 09 

Milepost  146,  railroad  spike  on 1, 268. 30 

Milepost  147,  railroad  spike  on 1, 261. 10 

Milepost  148,  railroad  spike  on 1, 249. 74 

Roza,  opposite  station,  1  foot  from  fence,  198.3  feet  west  of  center  of  tele- 
graph office,  i  mile  east  of  milepost  148;  iron  post,  marked  "1249  T."..  1, 249. 274 

Roza,  in  front  of  station ;  top  of  rail 1, 249. 13 

Milepost  149,  railroad  spike  on 1, 238. 57 

Milepost  150,  railroad  spikoon 1, 234. 90 

Milepost  151,  railroad  spike  on 1,220.88 
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Yakima  River,  second  croaeing,  on  seventh  floor  beam  from  east  end  of 

bridge  over,  on  bolt  sUmped  with  T 1,222.85 

Yakima  River,  second  crossing,  base  of  rail  center  of  railroad  bridge 1, 223. 46 

Yakima  River,  second  crossing ;  water  surface 1, 192. 5 

Milepost  152,  railroad  spike  on 1,206.43 

Milepost  153,  railroad  spike  on 1, 186. 50 

Milepost  154,  railroad  spike  on >. 1, 172. 87 

Milepost  155,  railroad  spike  on 1, 164. 75 

Selah,  1  mile  west  of;  railroad  spike  on  milepost  156 1, 146. 01 

Selab,  2.6  feet  southwest  of  west  corner  of  fence  around  section  house,  18 

feet  from  center  of  main  track ;  iron  post,  marked  ^'1147  T.'' 1, 147. 305 

Selah,  i  mile  east  of;  railroad  spike  on  milepost  157 1, 145. 82 

Selah,  base  of  rail  in  front  of  section  house : 1, 148. 48 

Milepost  158,  ship  spike  on 1, 142. 19 

Yakima  River,  first  crossing,  bridge  94 ;  water  surface 1, 1 14. 1 

Yakima  River,  first  crossing ;  base  of  rail  center  of  railroad  bridge 1, 146. 86 

Milepost  159,  railroad  spike  on 1, 113. 60 

Bridge  93  over  flume,  base  of  rail  center  of 1, 140. 31 

Milepost  160,  railroad  spike  on 1, 102. 20 

Milepost  161,  railroad  spike  on 1, 089. 89 

Milepost  162,  railroad  spike  on 1, 097. 49 

Natchess  River,  5|  miles  east  of  Selah ;  base  of  rail  on  bridge  over. . 1, 097. 12 

Natchess  River,  bridge  89 ;  surface  of  water 1, 075. 3 

Natchess  River,  opposite  where  it  empties  into  Yakima  River,  in  center  of 
west  end  of  stone  pier  of  railroad  bridge;    copper   plug,    marked 

"1090  T." 1,089.959 

Milepost  163,  railroad  spike  on 1, 096. 95 

Canal,  trestle  87;  base  of  rail 1,093.21 

Canal,  trestle  87 ;  surface  of  water 1, 081. 7 

North  Yakima,  mill  of  Yakima  Milling  Company ;   surface  of  water  in 

flume 1,069.2 

North  Yakima,  opposite  station;  in  pilaster  of  northwest  corner  of  en- 
trance to  city  hall  building  on  Front  street;  aluminum  tablet,  marked 

"1067  T." 1,056.836 

North  Yakima,  top  of  rail  in  front  of  depot 1,066.96 

NORTH  TAKIMA  TO  KABTON. 

Trestle  84,  base  of  rail i 1,052.01 

Milepost  165,  railroad  spike  on 1, 046. 35 

Milepost  167,  railroad  spike  on 993. 36 

Yakima  City,  base  of  rail  in  front  of  telegraph  office 979. 93 

Yakima  City,  ^  mile  east  of  station ;  on  20-penny  wire  nail  on  signpost  168 .  971. 56 

Ahtannm  Creek,  bridge  No.  81,  base  of  rail 952. 86 

Yakima  Indian  Reservation,  north  boundary  line  of;  bridge  81  of  Ahta- 

num  Creek ;  surface  of  water 940. 8 

Milepost  169 ;  on  20-penny  wire  nail  in 952. 61 

Yakima  City,  ^  mile  east  of  station ;  road  crossing 958. 66 

Yakima  City,  1^  miles  east  of;  copper  nail  in  north  end  of  cap  west  bent 

of  wagon-road  bridge  over  Yakima  River 949. 90 

Yakima  River,  center  of  floor  of  west  span  of  wagon  bridge  over 953. 23 

Yakima  River,  surface  of  water  under  wagon  bridge 934. 2 

Milepost  170,  railroad  spike  on 937.68 

Milepost  171,  railroad  spike  on '. 928.22 

Fort  Simcoe,  110  feet  west  of  wagon  road  to ;  100  feet  south  of  intersection 
of  Fort  Simcoe  and  Toppenish  roads,  125  feet  east  of  main  line  of  North- 
em  Pacifio  Railway,  1^  miles  north  of  bridge  over  Yakima  River,  at  cor- 
ner of  fence  at  oattle  crossing ;  iron  post,  marked  "  937  T." 937. 342 
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Parker  siding,  base  of  rail  opposite  signboard 922.71 

Milepost  172,  railroad  spike  on 913. 31 

Yakima  Indian  Reservation,  Irwin  ditch,  base  of  rail  over  canal 903. 15 

Yakima  Indian  Reservation,  Irwin  ditch ;  surface  of  water  in  canal 896. 9 

Milepost  173,  railroad  spike  on 897. 07 

Milepost  174,  railroad  spike  on 881. 68 

Milepost  175,  railroad  spike  on 868.  '57 

Simcoe  station,  180  feet  east  of  east  end  of  depot  at;  50.3  feet  south  of  cen- 
ter of  track,  comer  of  fence ;  iron  post,  marked  "  855  T.*' 854. 859 

Simcoe,  top  of  rail  in  front  of  station 858. 85 

Milepost  176,  railroad  spike  on 852. 68 

Milepost  177,  railroad  sjjike  on 836.72 

Milepost  178,  railroad  spike  on 824. 07 

Milepost  179,  railroad  spike  on •. .  809. 28 

Bridge  No.  77,  base  of  rail 813.16 

Milepost  180,  railroad  spike  on 796. 20 

Milepost  181,  railroad  spike  on 783. 74 

Milepost  182,  railroad  spike  on 770.70 

Toppenish  station,  base  of  rail  in  front  of  depot 757. 17 

Toppenish  station,  108  feet  east  from  northeast  corner  of  depot,  25  feet 
south  from  center  of  main  track,  near  comer  of  fence;  iron  post,  marked 

"755  T." 755.352 

Milepost  184,  railroad  spike  on ^ 745.49 

MileiK>st  185,  railroad  spike  on 737. 34 

Bridge  No.  73,  near  milepost  186;  copper  nail  on  cap  on  south  end  of  east 

bulkhead ;..  724.45 

Bridge  No.  74,  base  of  rail 728.24 

Milepost  187,  railroad  spike  on 716,04 

Road  crossing,  30  feet  south  of  center  of  road,  37  feet  from  center  of  track, 

3  feet  north  of  fifth  post  along  west  fence ;  iron  post,  marked  ''  717  T.".  716. 726 

Milepost  188,  railroad  spilce  on 716.86 

Trestle  No.  70,  base  of  rail 715.15 

Trestle  No.  70,  surface  of  water 706.1 

Trestle  No.  69,  base  of  rail 713.16 

Trestle  No.  68,  420  feet  west  of  milepost  189 ;  copper  nail  on  cap  of  second 

bent  from  east  end  on  south  side  of  cap  of 709. 12 

Bridge  No.  67,  base  of  rail  center  of 711. 33 

Bridge  No.  67,  surface  of  water 700. 3 

Bridge  No.  66,  base  of  rail 711.36 

Bridge  No.  65,  base  of  rail  center  of 707. 48 

Milepost  190,  copper  nail  in  south  end  of  cap  of  4ast  bulkhead  bent  of 

trestle  No.  64 699.10 

Milepost  191,  railroad  spike  on 695.90 

Bridge  No.  60,  base  of  rail  center  of 693. 55 

Bridge  No.  60,  surface  of  water 683.9 

Milepost  192,  railroad  spike  on 686.62 

Bridge  No.  59,  base  of  rail  center  of 684.69 

Bridge  No.  59,  surface  of  water 677. 1 

Bridge  No.  57,  opposite  milepost  193 ;  copper  nail  on  south  end  of  cap  of 

east  end  of 675. 75 

Satas  Creek,  bridge  No.  56,  base  of  rail 676.70 

Satas  Creek,  bridge  No.  56;  surface  of  water 667.5 

Satas,  26  feet  southwest  of  southwest  comer  of  platform  of  station,  30  feet 
south  of  center  of  track,  2|  feet  north  of  first  telegraph  pole  south  of 

station;  iron  post,  marked  "674  T." 674.176 
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Milepost  194,  railroad  spike  on 672. 00 

Bridge  No.  55,  base  of  rail , 672.25 

Satagy  top  of  rail  in  front  of  station 675. 50 

Bridge  No.54,  base  of  rail 673.32 

Milepost  195,  railroad  spike  on 683. 41 

Milepost  196,  railroad  spike  on 686. 90 

Milepost  197,  railroa<l  spike  on 690. 01 

Milepost  198,  railroad  spike  on 713. 72 

Milepost  198,  opposite,  9  feet  north  of  fence,  116  feet  sonth  of  center  of 

track;  iron  post,  marked  •*717T." 716.588 

Milepost  199,  railroad  spike  on 706.60 

Milepost200,  railroad  spike  on 719.58 

Milepost  201,  railroad  spike  on 708.68 

Mabton,  in  front  of  telegraph  office;  top  of  rail 716.71 

Mabton,  at  water  tank  2  feet  east  of  fence  around  railroad  section  house, 
35  feet  north  of  center  of  track,  40  feet  west  of  center  line  of  wagon  road 

at  crossing  of  railroad ;  iron  post,  marked  **  715  T.'' 715. 372 

MABTON  TO  KIONA. 

Milepost  202,  railroad  spike  on 716. 13 

Milepost  203,  railroad  spike  on 713. 51 

Milepost  204,  railroad  spike  on 704. 47 

Milepost  205,  railroad  spike  on 704. 18 

Milepost  206,  railroad  spike  on 708.03 

Mile]K>st  207,  railroad  spike  on 693.21 

Byron  siding,  350  feet  south  of  milepost  208,  near  signboard  '' Mabton  7 
miles,  Globe  9  miles,  Bickerton  27  miles,''  150  feet  from  center  of  track, 

2  feet  from  comer  of  fence ;  iron  post,  marked  '*  696  T.'' 696. 463 

Milepost  209,  railroad  spike  on 685.62 

Milepost  210,  railroad  spike  on 668. 67 

Milepost  211,  railroad  spike  on .    667. 25 

Milepost  212,  opposite ;  copper  nail  on  east  stanchion  of  extra  rail  post . . .  662. 92 

Milepost  213,  railroad  spike  on 65.5. 79 

Proeser,  540  feet  west  of  station,  in  comer  of  fence  of  railroad  reservation  ^ 
at  Sixth  street,  in  southwest  comer  of  block  B,  lot  8;  iron  post,  marked 

"661 T." 66L396 

Milepost  214,  railroad  spike  on 671.86 

Milepost  215,  railroad  spike  on 674. 81 

Milepost  217,  railroad  spike  on 634. 03 

Milepost  218,  railroad  spike  on 623. 44 

Milepost  219,  railroad  spike  on  .  .*. 634. 34 

Gibbcn,  171  feet  north  of  station  platform,  150  feet  north  of  center  of  main 

track,  2  feet  south  of  wire  fence ;  iron  x>ost,  marked  *'  627  T.'' 627. 053 

Milepost  221,  railroad  spike  on 595. 66 

Milepost  222,  railroad  spike  on 570. 88 

Milepost  223,  railroad  spike  on 553. 09 

Bridge  No.  28,  copper  nail  on  sonth  end  of  cap  on  oast  end  of 548. 54 

Milepost  224,  railroad  spike  on 537. 85 

Chandler  siding,  1.6  feet  from  southwest  corner  of  fence  around  railroad 
section  house  at,  15  feet  from  center  of  main  line;  iron  post,  marked 

'•534  T." ,534.379 

Milepost  225,  railroad  spike  on 523.60 

Milepost 226,  railroad  spike  on 497.27 

Milepost  227,  railroad  spike  on 493. 59 

Milepost  228,  railroad  spike  on 490. 03 
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Milepost  229,  railroad  spike  on 489.55 

Kiona,  12  feet  west  of  west  end  of  platform,  12  feet  soath  of  main  track, 
in  east  corner  of  fence  around  fruit  orchard  in  small  park  on  railroad 

reservation;  iron  post,  marked  "615T." 514.789 

Kiona,  opposite  center  of  station ;  base  of  rail 514. 77 

KIONA  TO  PASCO. 

Milepost  231,  railroad  spike  on 537. 16 

Bridge  18,  center  of;  at  base  of  rail '. 540. 93 

Milepost  232,  railroad  spike  on 562. 62 

Milepost  233,  railroad  spike  on 592.07 

Milepost  234,  railroad  spike  on 616. 33 

Milepost  235,  31  feet  north  of;  iron  post,  marked  ** 640  T." 640. 287 

Milepost  236,  railroad  spike  on 668. 10 

Badger,  in.  front  of  station ;  top  of  rail 681. 42 

Milepost  237,  railroad  spike  on 678.69 

Milepost  238,  railroad  spike  on 664. 58 

Milepost  239,  railroad  spike  on 634. 66 

Throagh  cat,  south  end  of,  3  feet  east  of  telegraph  pole,  120  feet  southeast 

of  milepost  240;  iron  post,  marked  "605  T." 604.970 

Milepost  241,  railroad  spike  on 572. 00 

Milepost  242,  railroad  spike  on 568.68 

Milepost  243,  railroad  spike  on 539.65 

Milepost  244,  railroad  spike  on 543. 06 

Milepost  245,  railroad  spiko  on 552. 65 

Relief  siding,  2  feet  east  of  lirst  telegraph  pole  southwest  of  signboard  at, 

920foet  west  of  milepost  246;  iron  post,  marked  ''567  T.'' 566.831 

Milepost  247,  railroad  spike  on 520. 44 

Milepost  248,  railroad  spike  on 479. 14 

Milepost  249,  railroad  spike  on .*. .  437  64 

Milepost  250,  railroad  spike  on 396. 33 

Kennewick  Canal,  base  of  rail  center  of  bridge  over 392. 93 

Kennewick  Canal,  bottom  of  Irrigation  ditch 385. 33 

Milepost  251,  railroad  spike  on 367. 56 

Kennewick,  95  feet  southeast  from  southeast  corner  of  station,  51  feet  north 
of  center  of  track,  1.7  feet  west  of  comer  of  fence  around  section  house ; 

iron  post,  marked  "362  T." 361.864 

Kennewick,  in  front  of  station ;  top  of  rail 361. 99 

Milepost  252,  railroad  spike  on 356. 14 

Columbia  River,  near  Pasco ;  surface  of  water  at  railroad  bridge 317. 6 

Columbia  River,  base  of  rail  near  draw  span  of  railroad  bridge  over 358. 57 

Milepost  253,  railroad  spike  on 366.40 

Pasco,  in  northwest  comer  of  brick  roundhouse  of  Northern  Pacific  Rail- 
way Company,  in  center  of  third  course  of  bricks  above  stone  founda- 
tion; aluminum  tablet,  marked  *' 378  T." 378.062 

Pasco,  in  front  of  telegraph  office;  top  of  rail 381. 36 

PASCO  TO  OONNELL. 

Pasco,  1  mile  cast  of;  railroad  spike  on  milepost  Wallula  16,  Hope  230.. .  396. 49 

Milepost  Wallula  17,  Hope  229 ;  railroad  spike  on 410. 77 

Milepost  Wallula  18,  Hope  228 ;  railroad  spike  on 418. 40 

Milepost  Wallula  19,  Hope  227 ;  railroad  spike  on 418.30 

Milepost  Wallula  20,  Hope  226;  railroad  spike  on 444.00 

Milepost  Wallula  20,  Hope  22Qf  50  feet  south  of,  18  feet  west  of  center  of 

main  track,  5  miles  east  of  Pasco ;  iron  post,  marked  "  445  T." 444. 953 
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MilepoBt  Wallala22,  Hope224;  railroad  spike  on 490.18 

OladOy  opposite  oenter  of  Biding  at ;  base  of  rail  main  line 492. 35 

MilepoBt  WallQla23,  Hope223;  railroad  spike  on 496.44 

MilepoBt  Wallnla 24,  Hope  222;  railroad  spike  on 619.21 

Bridge  243,  base  of  rail  center  of 521.68 

Bridge  242;  copper  nail  soath  end  of  cap,  second  bent  from  east  end  of.. .  535. 91 
MilepoBt  Wallula25,  Hope  221,  90  feet  southeast  of,  ^  feet  west  of  tele- 
graph pole;  iron  post,  marked  537  "T." 537.486 

Milepost  Wallala  26,  Hope  220;  railroad  spike  on 555. 08 

Milepost  Wallnla27,  Hope2]9;  railroad  spike  on 557.09 

Milepost  Wallula 28,  Hope  218;  railroad  spike  on 561.84 

Trestle  240;  copper  nail  on  east  end  of  cap,  second  bent  from  south  end  of.  561. 28 

Bridge  240,  base  of  rail  center  of 563.13 

Milepost  Wallula  29,  Hope  217 ;  railroad  spike  on 567. 55 

Milepost  Wallula  30,  Hope  216,  railroad  spike  on 575. 68 

Milepost  Wallula  31,  Hope  215,  railroad  spike  on 58L68 

Milepost  Wallula  32,  Hope  214,  railroad  spike  on 588. 59 

Eltopia,  35  feet  east  of  gate  to  section  house,  33  feet  from  center  of  main 
track,  50  feet  from  tank  house,  1.4  feet  from  fence;  iron  post,  marked 

"591 T." 59L085 

Eltopio,  base  of  rail  in  front  of  water  tank 590. 82 

Milepost  Wallula  33,  Hope  213,  railroad  spike  on 596.82 

Milepost  Wallula  34,  Hope  212,  railroad  spike  on 606.16 

Milepost  Wallula  35,  Hope  211,  railroad  spike  on 631.46 

Milepost  Wallula  36,  Hope  210,  railroad  spike  on 630. 27 

Trestle  232,  base  of  rail  center  of 636.14 

Milepost  Wallula  37,  Hope  209,  railroad  spike  on 645.65 

Thorough  out,  at  south  end  of,  60  feet  east  of  main  line,  330  feet  northeast 
of  milepost  Wallula  37,  Hope  209,  5  feet  north  of  telegf-aph  post;  iron 

post,  marked  "651" 651.437 

Milepost  Wallula  38,  Hope  208,  railroad  spike  on 676.49 

Milepost  Wallula  39,  Hope  207,  railroad  spike  on 674.22 

Milepost  Wallula  40,  Hope  206,  railroad  spike  on 676.07 

Milepost  Wallula  41,  Hope  205,  railroad  spike  on 674.87 

Lake,  in  front  of  section  house;  base  of  rail 077.18 

Lake,  in  northwest  comer  of  fence  at  section  house,  40  feet  east  of  center 

of  track,  180  feet  north  of  the  watertank :  iron  post,  marked  "677  T.". .  677. 209 

Milepost  Wallula  42,  Hope  204,  railroad  spike  on 681. 46 

Trestle  221,  center  of,  at  base  of  rail 684.25 

Milepost  Wallula  43,  Hope  203,  railroad  spike  on 690.-21 

Trestle  219,  center  of,  at  base  of  rail 692.59 

Milepost  Wallula  44,  Hope  202,  railroad  spike  on 697.61 

Trestle  218,  center  of,  at  base  of  rail 701.17 

Milepost  Wallula  45,  Hope  201,  railroad  spike  on 705.42 

Lake,  4f  miles  east  of,  50  feet  southeast  of  eenter  of  track,  opposite  Milo 
post  Wallula  46,  Hope  200, 4  feet  southwest  of  telegraph  pole;  iron  post, 

marked  "715  T." 715.452 

Trestle  217,  center  of,  atbaseof  rail 713.67 

Trestle  216,  center  of,  at  base  of  rail 716.22 

Milepost  Wallula  47,  Hope  199,  railroad  spike  on 748. 01 

Bridge  215,  center  of,  at  base  of  rail 750.37 

Bridge  214,  center  of,  at  baseofrai} 755.86 

Milepost  Wallula  49,  Hope  197,  railroad  spike  on 801. 60 

Trestle  212,  center  of,  atbaseof  rail - 813.35 

MUepost  Wallula  50,  Hope  196,  railroad  spike  on 837.07 
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Connell  station,  16  feet  from  northeast  corner,  between  platform  and  tele- 
graph pole  16  feet  southeast  from  center  of  track;  iron  post,  marked 

"838  T." 888.296 

CONNELL  TO  BITZYILLB. 

Trestle  211,  copper  nail  in  east  end  of  cap  of  middle  bent  of 8S8. 76 

Trestle  211,  center  of,  atbiweof  rail 840.80 

Trestle  210,  center  of,  at  base  of  rail 849.18 

Trestle  209,  center  of,  at  base  of  rail 851,81 

Milepn^t  Wallula  52,  Hope  194,  railroad  spike  on 851. 75 

Trestle  208,  center  of,  at  base  of  rail 857.41 

Trestle  207,  center  of,  at  base  of  rail 858.19 

Trestle  206,  center  of,  at  base  of  rail 858.88 

Trestle  205,  center  of,  at  base  of  rail 863. 83 

Trestle  204,  center  of,  at  base  of  rail 867.70 

Milepost  Wallala  53,  Hope  193,  railroad  spike  on 864. 54 

Trestle  203,  center  of,  at  base  of  rail 874.01 

Trestle  202,  center  of,  at  base  of  rail ^ 877. 58 

Trestle  201,  center  of,  at  base  of  rail 882.64 

Trestle  200,  center  of,  at  base  of  rail 885.59 

Trestle  199,  center  of,  at  base  of  rail 887. 45 

Tiestle  198,  center  of,  at  base  of  rail ; 897.83 

Trestle  199, 8  feet  south  of  milepost  Wallula  54,  Hope  192,  copper  nail  on 

north  end  of  cap  on  west  end  of 885. 65 

Trestle  197,  copper  nail  on  west  end  of  cap  of  west  end  of 903. 37 

Trestle  194, 100  feet  south  of  west  end  of;  12  feet  north  of  telegraph  pole, 
400  feet  northeast  of  milepost  Wallula  55,  Hope  191, 50  feet  south  of  center 

of  track;  iron  post,  marked  *'924T." 924.304 

Milepost  Wallula  56,  Hope  190,  railroad  spike  on 941. 36 

Bridge  197,  center  of,  at  base  of  rail 904. 96 

Bridge  196,  center  of,  at  base  of  rail 907. 10 

Bridge  195,  center  of,  at  bane  of  rail 916.22 

Bridge  194,  center  of,  at  base  of  rail 924. 27 

Bridge  193,  center  of,  at  base  of  rail 929. 12 

Bridge  192,  center  of,  at  base  of  rail 938. 10 

Bridge  191,  center  of,  at  base  of  rail 941. 77 

Bridge  190,  center  of,  at  base  of  rail 949. 45 

Bridge  189,  center  of,  at  base  of  rail 960.73 

Bridge  188,  center  of,  at  base  of  rail 966.03 

Bridge  187,  center  of,  at  base  of  rail 973.80 

Bridge  186,  center  of,  at  base  of  rail 981. 04 

Bridge  185,  center  of,  at  base  of  rail 986. 37 

Milepost  Wallula  57,  Hope  189,  railroad  spike  on 974. 91 

Trestle  184,  center  of,  at  base  of  rail 992.49 

Trestle  183,  center  of,  at  base  of  rail 993.13 

Milepost  Wallula  58,  Hope  188,  railroad  spike  on 996. 26 

Milepost  Wallula  59,  Hope  187,  railroad  spike  on 1, 028. 14 

Hatton,  near  corner  of  fence  east  of  schoolhouse,  near  center  line  of  sec. 
20,  T.  15  N.,  R.  31  E.,  100  feet  west  of  center  of  track ;  iron  post,  marked 

*a077T." 1,077.463 

Milepost  Wallula  60,  Hope  186,  railroad  spike  on 1, 066. 37 

Trestle  173,  center  of,  at  base  of  rail 1, 051. 31 

Trestle  172,  center  of,  at  base  of  rail 1,054.61 

Hatton,  top  of  rail  in  front  of  telegraph  office 1,064.07 

Milepost  Wallula  61,  Hope  185,  railroad  spike  on 1, 100.49 
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Trestle  171,  center  of,  at  baae  of  rail 1,083.52 

Trestle  170,  center  o^  at  base  of  Tail 1,091.84 

Trestle  169,  center  of.  at  base  of  rail 1,099.08 

Milepost  Wallnla  62,  Hope  185,  railroad  spike  on 1, 130. 18 

Trestle  168,  center  of,  at  base  of  rail 1,102.05 

Trestle  167,  center  of,  at  base  of  rail 1, 114. 97 

Trestle  166,  center  of,  at  base  of  rail 1, 124. 35 

Trestle  165,  center  of,  at  base  of  rail 1,131.63 

Trestle  164,  center  of,  at  base  of  rail 1, 139. 01 

Trestle  163,  center  of,  at  base  of  rail 1, 145. 15 

Trestle  162,  center  of,  at  base  of  rail 1,151.37 

Scott  station,  50  feet  northeast  from  north  comer,  2^  feet  north  of  telegraph 
pole  near  pump  house,  50  feet  east  of  center  of  main  track ;  iron  post, 

marked"  1167  T." 1,166.500 

Milepost  Wallula  63,  Hope  183,  railroad  spike  on 1, 162. 46 

Scott,  in  front  of  telegraph  office,  top  of  south  rail 1, 166. 63 

Trestle  161,  center  of,  at  base  of  rail • 1, 169. 35 

Milepost  Wallnla  64,  Hope  182,  railroad  spike  on 1, 195. 86 

Milepost  Wallnla  65,  Hope  181,  railroad  spike  on 1,243.83 

Trestle  158,  center  of,  at  base  of  rail 1,276.^0 

Trestle  158,  copper  nail  on  north  end  of  cap  second  bent  west  of  east 

end  of ; 1,275.53 

Milepost  Wallnla  66,  Hope  180,  railroad  spike  on 1, 289. 02 

Trestle  157,  center  of,  at  base  of  rail 1, 297. 27 

Milepost  Wallula  67,  Hope  179,  railroad  spike  on 1, 342. 08 

Milepost  Wallula  68,  Hope  178,  47  feet  soutbeast  of;  near  east  line  of  rail-  , 

road  fence  at  road  crossing,  60  feet  east  of  center  line  of  crossing,  33  feet 

east  of  center  of  main  track ;  iron  post,  marked  ''1394  T.'' 1, 393. 651 

Milepost  Wallula  69,  Hope  177,  railroad  spike  on 1, 438. 64 

Milepost  Wallula  70,  Hope  176,  railroad  spike  on 1, 491. 55 

Milepost  Wallula  71,  Hope  175,  railroad  spike  on 1, 540. 11 

Providence,  base  of  rail  in  front  of  section  honse 1, 537. 54 

Milepost  Wallula  72,  Hope  174,  railroad  spike  on 1,513.87 

Milepost  Wallula  73,  Hope  173,  railroad  spike  on 1, 485. 95 

Milepost  Wallula  73,  Hope  173, 1,920  feet  northeast  of;  50  feet  east  of  cen- 
ter of  track,  10  feet  north  of  telegraph  pole  at  Farm  crossing ;  iron  post, 

marked ''1476  T." 1,476.264 

Milepost  Wallula  74,  Hope  172,  railroad  spike  on 1, 455. 71 

Milepost  Wallula  75,  Hope  171,  railroad  spike  on 1, 427. 09 

Milepost  Wallula  76,  Hope  170,  railroad  spike  on 1, 394. 71 

Milepost  Wallula  77,  Hope  169,  railroad  spike  on 1,362.79 

Trestle  138,  copper  nail  on  north  end  of  cap  of  second  bent  from  west 

end  of 1,331.91 

Trestle  138,  center  of,  at  base  of  rail 1,333.79 

Trestle  140,  center  of,  at  base  of  rail 1,353.32 

Lind  station,  28  feet  from  northwest  side  of  tank  honse,  in  northeast  cor- 
ner of  fence  around  and  50  feet  east  of  corner  of  telegraph  office,  21  feet 

northwest  of  center  of  track ;  iron  post,  marked  "  1362  T.'' 1, 362. 493 

Trestle  137,  center  of,  at  base  of  rail 1,362.06 

Trestle  136,  center  of,  at  base  of  rail 1,370.67 

Milepost  Wallula  80,  Hope  166,  railroad  spike  on 1, 370. 99 

Milepost  Wallula  81,  Hope  165,  railroad  spike  on 1, 399. 05 

Trestle  135,  center  of,  at  base  of  rail 1, 400. 51 

Milepost  Wallnla  82,  Hope  164,  railroad  spike  on 1, 415.26 

Milepost  Wallula  83,  Hope  163,  railroad  spike  on 1,444.98 
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Trestle  134,  center  of,  at  base  of  rail 1, 453. 52 

Trestle  132,  center  of,  at  base  of  rail 1,495.93 

TreKtlel33,  center  of,  at  base  of  rail 1,489.01 

Milepost  Wallula  85,  Hope  161,  i  mile  west  of;  100  feet  north  of  railroad 
track,  50  feet  north  of  railroad  fence,  40  feet  north  of  center  of  wagon 

road;  iron  post, marked  "  1507  T.' 1,507.319 

Milepost  Wallnla  85,  Hope  161,  railroad  spike  on 1, 511. 51 

Milepost  Wallula  86,  Hope  160,  copper  nail  in  top  of  «north  stanchion  of 

extra  rail  post  opposite 1,545.70 

Paba  station,  +  cut  on  rock  under  west  stanchion  of  water  tank  at 1, 563. 89 

Paha  station,  base  of  rail  at 1,563.69 

Milepost  Wallula  87,  Hope  159,  railroad  spike  on 1,676. 16 

Milepost  Wallula  88,  Hope  158,  railroad  spike  on 1,601.85 

Milepost  Wallula  157,  360  feet  west  of;  base  of  rail  trestle 1, 623. 90 

Milepost  Wallula  89,  Hope  157,  copper  nail  on  notch  on  side  of 1, 625. 25 

Milepost  Wallula  90,  Hop.e  156,  opposite ;  iron  post,  marked  "  1645  T.^' 1, 645. 074 

Milepost  Wallula  91,  Hope  155,  copper  nail  on 1, 664. 50 

Milepost  Wallula  92,  l[ope  154,  400  feet  west  of;  road  crossing 1, 696. 45 

Milepost  Wallula  92,  Hope  154,  railroad  spike  on 1,699.92 

BITZVILLE  TO  8PBAOUK. 

Ritzville,  1^  miles  south  of;  4  feet  north  of  telegraph  pole,  150  feet  south- 
east of  milepost  Wallula  95,  Hope  151,  42  feet  east  of  center  of  track; 

iron  post,  marked  "1798  T." 1,797.508 

Ritzville,  in  fifth  row  of  bricks  above  stone  foundation  at  north  entrance 

to  Adams  County  court-house ;  aluminum  tablet,  marked  "  1820  T." 1, 820. 053 

Ritzville,  top  of  rail  in  front  of  station , 1, 813. 96 

Milepost  Wallula  97,  Hope  149,  railroad  spike  on 1, 815. 15 

Milepost  Wallula  98,  Hope  148,  railroad  spike  on 1,832.24 

MUepost  Wallula  99,  Hope  147,  railroad  spike  on 1, 850. 27 

Ritzville,  4  miles  east  of;  45  feet  northwest  of  milepost  Wallula  100,  Hope 
146,  50  feet  north  of  center  of  track,  0.4  foot  west  of  telegraph  pole ;  iron 

post,  marked  "  1848  T." 1,848.497 

Milepost  Wallula  101,  Hope  145,  railroad  spike  on 1, 856. 37 

Milepost  Wallula  102,  Hope  144,  20-penny  wire  nail  on 1, 888. 06 

Small  Thorough  Cut,  400  feet  east  of,  i  mile  east  of  milepost  Wallula  103, 

Hope  143,  opposite  house ;  railroad  spike  on  telegraph  pole 1, 927. 31 

lona,  2  feet  east  of  railroad  fence  at,  123  feet  north  of  center  of  track,  145 
feet  from  north  front  of  warehouse,  300  feet  northwest  of  milepost  Wal- 
lula 104,  Hope  142;  iron  post,  marked  "  1944  T." 1,943.503 

lona,  east  head  block  of  switch 1, 942. 7 

Milepost  Wallula  105,  Hope  141,  railroad  spike  on 1, 935. 87 

Milepost  Wallula  106,  Hope  140,  railroad  spike  on 1, 937. 86 

Milepost  Wallula  107,  Hope  139,  railroad  spike  on 1, 923. 35 

Milepost  Wallula  108,  Hope  138,  railroad  spike  on  telegraph  pole  opposite .  1, 925. 40 

Milepost  Wallula  109,  Hope  137,  railroad  spike  on 1,926.64 

Harriston  siding,  at  west  end  of;  head  block  of  switch 1, 927. 72 

Harriston,  30  feet  west  of  southwest  corner  of  railroad  section  house,  50 
feet  north  of  center  of  track,  4  feet  west  of  telegraph  pole,  6  miles  east 

of  lona;  iron  post,  marked  "  1937  T." 1,936.549 

Harriston,  top  of  rail  in  front  of  section  house 1, 936. 70 

Milepost  Wallula  111,  Hope  135,  railroad  spike  on 1, 916. 03 

Milepost  Wallula  112,  Hope  134,  railroad  spike  on 1, 908. 76 

Milepost  Wallula  113,  Hope  133,  railroad  spike  on 1, 903. 15 

Milepost  Wallula  114,  Hope  132,  railroad  spike  on  1, 894. 72 
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Spragne  Lake,  water  surface 1, 879. 8 

Milepost  Wallala  115,  Hope  131,  railroad  spike  on « .  1, 890. 19 

Harriston,  5.6  miles  east  of,  40  feet  north  of  center  of  track,  7  feet  west  of 
telegraph  pole,  60  feet  south  of  railroad  fence,  and  100  feet  west  of  cattle 
guard  where  cattle  cross  nuder  trestle  to  Spragae  Lake;   iron  post, 

marked  "  1897  T." 1,896.986 

Milepost  Wallula  116, Hope  130, railroad  spike  on 1,892.90 

Milepost  Wallala  117,  Hope  129,  railroad  spike  on 1, 886. 82 

Milepost  Wallula  118,  Hope  128,  spike  on  ^ 1,890.65 

Bridge  108,  copper  nail  in  south  end  of  cap  of  east  bent  of 1, 888. 73 

Bridge  108,  center  of,  at  base  of  rail 1,890.54 

Milepost  Wallula  119,  Hope  127 ;  railroad  spike  on 1, 895. 34 

Trestle  near  B  Htreet,  center  of.  at  base  of  rail 1, 896. 61 

Spragae,  in  brick  wall  of  Grey's  store,  northeast  comer  of  First  and  C 
streets,  ninth  tier  of  bricks  above  sidewalk ;   aluminum  tablet,  marked 

"1899T." 1,898.677 

Sprague,  top  of  rail  in  front  of  station 1, 898. 54 

SPBAOnS  TO  CHSKBT. 

Spragne,  1  mile  east  of,  50  feet  north  of  center  of  track,  4  feet  west  of 

telegraph  pole  at  road  crossing ;  i  ron  post,  marked  "1936  T.'' 1, 936. 383 

Bridge  102,  base  of  rail,  center  of 1, 949. 55 

Milepost  Wallula  121,  Hope  125,  railroad  spike  on 1, 954. 75 

Milepost  Wallula  122,  Hope  124,  railroad  spike  on 2,004.71 

Base  of  rail  trestle  6  feet  wide 2,047.08 

Milepost  Wallala  123,  Hope  123,  railroad  spike  on 2, 052. 83 

Milepost  Wallula  124,  Hope  122,  railroad  spike  on 2, 080. 65 

Milepost  Wallula  125,  Hope  121,  Railroad  spike  on 2, 087. 07 

Railroad  bridge  99,  base  of  rail,  center  of 2, 106. 69 

Railroad  bridge  98,  base  of  rail,  center  of 2,108.67 

Bridge  98,  southeast  end  of,  about  90  feet  east  of  milepost  Wallula  126, 

Hope  120;  copper  nail  on  bulkhead  timber 2, 108. 05 

Kline,  base  of  rail  in  front  of  section  house  at 2, 112. 15 

Kline,  east  head  of  block  siding  at 2, 153. 55 

Milepost  Wallula  127,  Hope  119,  60  feet  northeast  of,  50  feet  north  of  cen- 
ter of  track,  6  feet  southwest  of  telegraph  pole,  50  feet  west  of  east 

switch  stand,  iron  post,  marked  '*2147  T." 2, 147. 159 

Milepost  Wallula  128,  Hope  118,  railroad  spike  on 2, 206. 78 

Bridge  95,  base  of  rail,  center  of 2, 217. 36 

Bridge  95,  on  top  of  drift  bolt  south  end  of  cap  of  east  bulkhead  bent 2, 216. 38 

Milepost  Wallula  129,  Hope  117,  railroad  spike  on 2, 256. 23 

Milepost  Wallula  130,  Hope  116,  railroad  spike  on 2, 271. 69 

Milepost  Wallula  131,  Hope  1 15,  railroad  spike  on 2, 272. 76 

Tyler,  1}  miles  west  of,  60  feet  north  of  milepost  Wallula  132,  Hope  114, 

30  feet  west  of  center  of  track ;  iron  post,  marked  *'  2272  T." 2, 271. 621 

Milepost  133,  Hope  113,  railroad  spike  on 2, 291. 82 

Tyler,  base  of  rail  in  front  of  telegraph  office 2, 291. 13 

Milepost  Wallula  134,  Hope  112,  on  railroad  spike  on  first  telegraph  pole 

west  of,  40  feet  ^-om  center  of  track 2, 285. 68 

Milepost  Wallula  135,  Hope  111,  railroad  spike  on 2, 277. 22 

Milepost  Wallula  136,  Hope  110,  railroad  spike  on 2, 257. 89 

Milepost  Wallula  137,  Hope  109,  20  feet  from,  28  feet  from  center  of  track, 

4.8  feet  east  of  telegraph  pole ;  iron  post,  marked  "  2284  T.'' 2, 283. 817 

Trestle  94,  copper  nail  on  south  end  of  cap  of  west  bent  of 2, 255. 54 

MUepoat  Wallala  137,  Hope  109,  railroad  spike  on 2, 283. 99 
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Bridge  93,  center  of,  at  base  of  rail 2,296.54 

Trestle  92,  copper  nail  in  south  end  of  cap  at  east  end  of 2, 300. 64 

Trestle  92,  center  of,  at  base  of  rail 2,303.33 

Trestle  91,  60  feet  east  of  milepost  Wallnla  138,  Hope  108,  copper  nail  on 

south  end  of  cap  of  east  end  of 2, 310. 20 

Bridge  91,  center  of,  at  base  of  rail 2, 312. 52 

Milepost  Wallnla  139,  Hope  107,  railroad  spike  on 2, 332. 12 

Milepost  Wallnla  140,  Hope  106,  railroad  spike  on 2, 339. 66 

Milepost  Wallula  141,  Hope  105,  railroad  spike  ou 2, 348. 56 

Milepost  Wallnla  142,  Hope  104,  railroad  spike  on 2,  ^53. 23 

Milepost  Wallula  142,  Hope  104,  390  feet  northeast  of,  40  feet  south  of  cen- 
ter of  track;  iron  post,  marked  "2353  T." 2,352.593 

Milepost  Wallula  143,  Hope  103,  railroad  spike  on 2, 354. 16 

Milepost  WaUula  144,  Hope  102 2,346.48 

Cheney,  top  of  rail  at  station 2, 334. 98 

Cheney,  in  northeast  comer  of  First  National  Bank  building,  corner  of 
Main  and  D  streets,  in  top  of  eighth  row  of  bricks  above  sidewalk ; 

aluminum  tablet,  marked  "  2351  T." 2,351.436 

Cheney,  on  right  hand  side  of  portico  entrance  to  Washington  State  Kor- 
jnal  School,  in  eighth  tier  of  brick  above  tile  floor  and  16  feet  east  of 
corner  of  wall ;  aluminum  tablet,  marked  <'  2432  T." 2, 431. 639 

CHKNET  TO  SPOKANB. 

Milepost  Wallula  145,  Hope  101,  railroad  spike  on 2,327.21 

Trestle  86,  base  of  rail  center  of 2, 325. 70 

At  junction  of  Y  of  Washington  Central  Branch  Railroad  and  Northern 

Pacific  Railway 2,321.71 

Trestle  84,  base  of  rail  center  of 2,313  59 

Milepost  Wallula  146,  Hope  100,  railroad  spike  on 2, 304. 31 

Milepost  Wallula  147,  Hope  99,  railroad  spike  on 2, 280. 81 

Trestle  No.  79,  copper  nail  on  north  end  of  cap  of  second  bent  from  west 

end  of 2,251.35 

Trestle  79,  base  of  rail  center  of 2,249.19 

Milepost  Wallula  148,  Hope  98,  railroad  spike  on 2,231.49 

Trestle  77,  base  of  rail  center  of 2,212.95 

Cheney,  4^  miles  east  of,  35  west  of  center  of  track,  5  feet  north  of  tele- 
graph pole,  60  feet  southwest  of  road  crossing;    iron  post,  marked 

"2195  T." 2,195.367 

Milepost  Wallula  149,  Hope  97,  railroad  spike  on 2,184.63 

Bridge  76,  center  of,  at  base  of  rail 2, 178. 94 

Bridge  75,  base  of  rail  center  of ' 2,168.78 

Bridge  75,  surface  of  water  under 2, 161. 9 

Milepost  Wallula  150,  Hope  96,  railroad  spike  ou 2, 142. 32 

Trestle  74,  base  of  rail  center  of 2,144.10 

Milepost  Wallula  151,  Hope  95,  railroad  spike  on 2, 140. 68 

Trestle  70,  base  of  rail  center  of 2, 130. 91 

Marshal  Junction,  100  feet  northwest  of  railroad  crossing  and  100  east  of 

post-office  building ;  iron  post,  marked  "  2130  T.'' 2, 130. 047 

Milepost  Wallnla  153,  Hope  93,  railroad  spike  on  2, 072. 97 

Milepost  Wallula  154,  Hope  92,  railroad  spike  on 2, 013. 87 

Milepost  Wallula  155,  Hope  91,  railroad  spike  on 1, 958. 16 

Trestle  67,  center  of,  at  base  of  rail 1,957.74 

Trestle  67,  surface  of  water  under 1,949 

Trestle  65,  center  of,  at  base  of  rail 1,921.64 

Trestle  65,  surface  of  water  under 1, 907. 5 
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Trestle  64,  center  of,  at  base  of  rail 1,914.81 

Trestle  63,  center  of,  at  base  of  rail 1,912.15 

Trestle  63,  surface  of  water  ander 1, 893 

Trestle  62,  center  of,  at  base  of  rail 1,907.06 

Milepost  Wallnla  156,  Hope  90,  railroad  spike  on 1,903.98 

lYestle  60,  center  of;  at  base  of  rail 1,872.10 

Milepost  Wallula  157,  Hope  89,  660  feet  sonth  of,  48  feet  west  of  center  of 

track,  2  feet  south  of  fence,  90  feet  southwest  of  cattle  guard;  iron 

post,  marked  "  1857  T." 1,857.349 

Treetle59,ba8eof  rail  80  feet  east  of  west  end  of 1,820.71 

Hangman  Creek,  base  of  rail  at  west  end  of  Howe  truss  span  of  railroad 

bridge  59 1,820.48 

Hangman  Creek,  surface  of  water 1, 773. 7 

Milepost  Wallula  158,  Hope  88, 45  feet  northeast  of;  railroad  spike  on  pine 

tree  18  inches  in  diameter 1, 817. 88 

Trestle  56,  center  of,  at  base  of  rail 1,864.89 

Trestle  53,  copper  nail  on  south  end  of  cap  third  bent  from  west  end  of. . .  1, 886. 42 

Bridge  53,  base  of  rail 1,888.54 

Spokane,  t  mile  west  of  station,  300  feet  east  of  crossing  of  Maple  street; 

railroad  spike  on  milepost  Wallula  160,  Hope  86 1, 900. 85 

Spokane,  120  feet  northwest  of  passenger  station  and  15  feet  north  of  switch ; 

spike  in  telegraph  pole 1, 907. 42 

Spokane,  top  of  rail  at  station 1, 909. 37 

Spokane,  Washington  street,  south  end  of  straining  beam  span  of  bridge 

over 1,882.66 

Spokane,  top  of  rail.  Great  Northern  station 1, 879. 90 

Spokane.  130  feet  west  of  Great  Northern  Railway  station ;  railroad  spike 

^    on  telegraph  pole 1, 877. 50 

Spokane,  cent«r  of  astronomic  pier  in  court-house  grounds;  aluminum 

tablet,  marked  "  1891  T  " 1,890.972 

Spokane,  in  southeast  corner  of  brick  wall  of  station,  in  second  course  of 

brick  above  stone  foundation,  4th  row  west  from  corner;  bronze  tablet, 

marked  "  1914  T." 1,913.628 

Spokane,  where  electric  cars  cross  Sprague  avenue ;  top  of  rail 1, 913. 86 

8POKANB  TO  MISSOULA. 

Milepost  W.  162,  H.  84,  railroad  spike  on 1,906.07 

Trestle  49,  base  of  rail  center  of 1, 905. 28 

Spokane,  1^  miles  east  of,  top  of  tie  at  Junction  of  Northern  Pacific  with 

Oregon  Railroad  and  Navigation  Company's  track 1, 914. 66 

Milepost  W.  163,  H.  83,  railroad  spike  on 1,929.33 

Milepost  W.  164,  H.  82,  railroad  spike  on 1,952.71 

Milepost  W.  165,  H.  81,  boat  spike  on 1,946.69 

Milepost  W.  166,  H.  80,  railroad  spike  on 1,952.11 

Milepost  W.  166,  H.  80, 60  feet  northwest  of,  40  feet  north  of  railroad ;  iron 

post,  marked  "1953  T." 1,952.856 

Milepost  W.  167,  H.  79,  railroad  spike  on 1,968.99 

Milepost  W.  168,  H.  78,  railroad  spike  on 1.975.53 

Milepost  W.  169,  H.  77,  railroad  spike  on 1,993.14 

Trent  Station,  road  crossing 1, 988. 8 

Spokane  River,  base  of  rail  at  center  of  bridge  47 1, 984. 70 

Spokane  River,  surface  of  water 1,916.7 

Milepost  W.  170,  H.  76,  railroad  spike  on 1,986.63 

Milepost  W.  171,  H.  75,  railroad  spike  on 2,025.24 
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Trent,  2  miles  east  of,  100  feet  north  of  railroad  at  road  orossing;  iron  post; 

marked  "  2041  T." 2,041.323 

MilepostW.  173,  H.  73,  railroad  spike  on 2,041.97 

Milepoat  W.  174,  H.  72,  railroad  spike  on 2,061.50 

Otis  siding,  1  mile  w^est  of,  at  sign  board  at  road  crossing 2, 062. 64 

Otis  sidiDg,  railroad  spike  on  telegraph  pole  near  road  crossing 2, 075. 28 

Otis  siding,  ^  mile  east  of,  at  northwest  comer  of  fence  at  road  crossing,  50 

feet  north  of  center  of  track ;  iron  post,  marked  '<2083  T." 2, 082. 758 

Milepost  W.  176,  H.  70,  railroad  spike  on 2,085.78 

Milepost  W.  117,  H.  69,  railroad  spike  on 2,056.01 

Milepost  W.  178,  H.  68,  railroad  spike  on 2,078.89 

Milepost  W.  179,  H.  67,  railroad  spike  on 2, 104. 04 

Washington  and  Idaho  State  line,  0.3  mile  west  of,  200  feet  north  of  rail- 
road crossing ;  iron  post,  stamped  "2112T.'* 2,111.620 

Milepost  W.  180,  H.  66,  railroad  spike  on 2,136.63 

Milepost  W.  181,  H.  65,  railroad  spike  on 2,131.20 

Hauser  Junction,  center  of  track  in  front  of  depot 2, 131. 32 . 

Milepost  W.  182,  H.  64, 60  feet  east  of;  copper  nail  on  south  end  of  west  bent 

of  cap  of  trestle  43 2,117.12 

Hauser  Junction,  1.4  miles  east  of,  in  south  end  of  bowlder  40  by  30  inches 

above  surface,  30  feet  north  of  public  road  and  120  feet  north  of  railroad ; 

bronze  tablet,  marked  "2118  T." 2, 118. 433 

Milepost  W.  183,  H.  63,  opposite ;  spike  on  tele<^aph  pole  north  of  railroad . .  2, 122. 96 

Wood  spur,  on  telegraph  pole  opposite  east  switch  stand 2, 136. 54 

Milepost  W.  184,  H.  62, 1,080  feet  east  of,  40  feet  north  of  railroad ;  railroad 

spike  on  telegraph  pole  near  schoolhouse 2, 144. 57 

Trestle  41,  base  of  rail 2,156.37 

Milepost  W.  185,  H. 61,  690  feet  east  of,  40  feet  north  of  railroad;  railroad 

spike  on  telegraph  pole 2, 167. 07 

Rathdrum,  1  mile  west  of,  60  feet  north  of  center  of  track  at  road  crossing ; 

railroad  spike  on  telegraph  pole 2, 178. 09 

Trestle  40,  base  of  rail 2,181.88 

Trestle  39,  base  of  rail 2,187.83 

Trestle  39,  surface  of  water 2,179.8 

Trestle  38,  base  of  rail 2,195.13 

Trestle  38,  surface  of  water 2,183.6 

Trestle  37,  base  of  rail 2,197.51 

Rathdrum,  top  of  rail  at  station 2, 206. 35 

Rathdrum,  in  brick  building  (Russell's  store)  eighth  tier  of  bricks  above 

sidewalk;  bronze  tablet  marked,  "2216  T." 2,215.634 

Milepost  W.  189,  H.  57,  210  feet  east  of,  50  feet  north  of  track;  railroad 

spike  on  telegraph  pole 2, 255. 71 

Milepost  W.  190,  H.  56,  0.2  mile  east  of,  10  feet  south  of  wagon  road,  300 

feet  northeast  of  signboard  "Sheridan;''  copper  nail  in  notch  of  fir  tree 

18  inches  in  diameter 2, 271. 25 

Sheridan,  east  head  block  of  switch 2, 274. 34 

MilepostW.  192,  H.  54,  railroad  spike  on 2,311.60 

MilepostW.  193,  H.  53,  railroad  spike  on 2,311.85 

Ramsey  siding,  50  feet  north  of  center  of  track,  3  feet  east  of  telegraph 

pole,  20  feet  east  of  wagon  road ;  iron  post,  marked  "  2330  T." 2, 330. 212 

Ramsey  siding,  top  of  rail  in  lYont  of  mail  crane 2, 330. 37 

MilepostW.  194,  H.  52,  railroad  spike  on 2,328.98 

Milepost  W.  195,  H.  51,  railroad  spike  on 2,340.46 

Milepost  W.  196,  H. 50, 215  feet  northeast  of,  100  feet  north  of  railroad; 

copper  nail  on  pine  tree 2,368.20 
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MilepoetW.  197,  H.  49,  railroad  spike  on 2,384.48 

North  Pole  Spar,  ^  mile  east  of,  40  feet  north  of  railroad  track,  3  feet  east 

of  telegraph  pole;  iron  post,  marked ''2396  T." 2,395.663 

Milepost  W.  199,  H.  47,  railroad  spike  on 2,3S9.45 

Fir  stamp  100  feet  north  of  railroad,  10-penny  cnt  nail  on  top  of,  used  by 

railroad  as  bench  mark,  and  marked  * '  2396.06  " 2, 387. 25 

Milepost  W.  201,  H.  45,  390  feet  northeast  of,  40  feet  north  of  track;  rail- 
road spike  in  north  side  of  fir  stump  24  inches  in  diameter 2, 376. 40 

Athol,  center  of  track  in  front  of  railroad  section  honse 2, 391. 50 

Athol,  200  feet  northeast  of  milepost  W.  202,  H.  44 ;  copper  nail  in  notch  of 

fir  tree  24  inches  in  diameter 2, 392. 90 

Milepost  W.  203,  H.  43,  railroad  spike  on 2,374.85 

Milepost  W.  204,  H.  42,  railroad  spike  on 2,349.45 

Milepost  W.  204,  H.  42, 13  feet  west  of;  20  feet  west  of  center  of  track ;  iron 

post,  marked  "2350  T." 2,350.047 

Milepost  W.  205,  H.  41,  shoe  nail  on  signboards  on 2, 330. 82 

Milepost  W. 206, H. 40, railroad  spike  on 2,301.69 

Milepost  W.  207,  H.  39,  railroad  spike  on 2,276.89 

Hoodoo  Lake,  base  of  rail  center  of  bridge  over 2, 262. 06 

Granite,  top  of  rail  at  station 2,260  28 

Granite,  45  feet  west  of  west  edge  of  station  platform,  20  feet  south  of  cen- 
ter of  track  near  telegraph  pole ;  iron  post,  marked  <<2262  T." 2, 262. 222 

Milei>ost\V.  209,  H.  37,  railroad  spike  on 2,267.99 

Milepost  W. 210,  H. 36, railroad  spike  on 2,287.95 

Milepost  W. 211,  H. 35, railroad  spike  on 2,278.21 

Trestle  28,  base  of  rail  center  of 2,266.84 

Trestle  28,  water  surface  under 2,  260. 1 

Milepost  W.  212,  H.  34,  raih-oad  spike  on 2,264.90 

Milepost  W.  213,  H.  33,  nail  on  top  of 2,256.03 

Milepost  W.  213,  H.  33, 19  feet  west  of,  28  feet  west  of  center  of  track ;  iron 

post,  marked  "2251  T." 2,2501856 

Trestle  26,  base  of  rail  center  of 2,250.89 

Trestle  26,  surface  of  water  under 2, 242. 6^ 

Milepost  W. 214. H. 32, nail  on  top  of 2,235.4*6 

Milepost  W.  214,  H.  32,  railroad  spike  on 2,231.87 

Milepost  W.  215,  H.  31,  railroad  spike  on 2,225.98 

Trestle  24,  base  of  rail  center  of ' 2,223.47 

Milepost  W.  216,  H.  30,  railroad  spike  on 2,221.59 

Trestle  23,  base  of  rail  ceoter  of 2,219.95 

Trestle  23,  surface  of  water  under 2, 210. 9 

Cocolalla,  base  of  rail  in  front  of  section  house 2, 219. 93 

Milepost  W.  217,  H.  29,  railroad  spike  on 2, 215. 69 

Milepost  W.  218,  H.  28, 250  feet  northeast  of,  18  feet  north  of  railroad,  south- 
east of  whistling  post ;  iron  post,  marked  "2226  T." 2,226.083 

Milepost  W.  218,  H.  28,  nail  on  top  of r 2,227.82 

Milepost  W.  219,  H.  27,  railroad  spike  on 2,225.33 

Milepost  W.  220,  H.  26,  railroad  spike  on 2,244.50 

Milepost  W.  221,  H.  25,  railroad  spike  on 2,219.97 

Milepost  W.  222,  H.  24,  railroad  spike  on 2,192.81 

Milepost  W.  223,  H.  23,  railroad  spike  on 2,183.06 

Algoma  siding,  east  head  block 2, 177. 13 

Milepost  W.  224,  H.  22, 390  feet  southeast  of^  25  feet  south  of  railroad  track 

at  west  end  of  Thorough  Cut ;  iron  post,  marked  "  2167  T." 2, 167. 013 

Milepost  W.  224,  H.  32,  nail  on  top  of 2,170.66 

Milepost  W.  225,  H.  21, 20  feet  west  of;  railroad  spike  on  whistling  post. . .  2, 142. 41 
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Milepost  W.  226,  H.  20,  railroad  epike  on 2, 119.38 

MilepostW.  227,  H.  19,  railroad  spike  on 2,095.91 

Milepost  W.  228,  H.  18,  railroad  spike  on 2.078.46 

Lake  Fend  Oreille,  on  northwest  gnard  rail  of  bridge  No.  13,  over,  300  feet 

south  of  draw  span 2, 079. 16 

Lake  Fend  d'Oreille,  center  of  draw  span  of  bridge  over 2, 078. 74 

Sand  Foint,  top  of  rail  center  of  depot 2, 086. 15 

Sand  Point,  90  feet  east  of  center  of  station,  3^  feet  east  of  telegraph  pole, 

15  feet  south  of  main  track ;  iron  post,  marked  "  2087  T." 2, 087. 248 

Sand  Point  Creek,  surface  of  water 2, 051. 2 

Sand  Point  Creek,  top  of  hand  rail  on  east  side  of  wagon-road  bridge 2, 082. 18 

Sand  Point  on  Great  Northern  Railway,  32  feet  northeast  of  section  house; 

iron  post,  marked  "  2117  T." 2,117.31 

Sand  Point,  top  of  rail  in  front  of  telegraph  office  of  Qreat  Northern  Rail- 
way   2,119.34 

Milepost  W.  231,  H.  15,  railroad  spike  on 2, 109. 76 

Bridge  12,  base  of  rail 2,109.74 

Bridge  11,  baseofraU 2,110.93 

Milepost  W.  232,  H.  14,  railroad  spike  on 2,117.74 

Trestle  10,  base  of  rail  center  of 2, 117. 76 

Trestle  10,  surface  of  water  under  center  of 2, 079. 5 

Trestle  10,  bolt  on  northeast  end  of  guard  rail 2, 118. 23 

Trestle  9,  base  of  rail  center  of 2, 118. 98 

Trestle  0,  water  surface  under  center  of 2, 093. 7 

Milepost  W.  233,  H.  13,  railroad  spike  on 2,118.24 

Trestle  8,  base  of  rail  center  of 2,115.33 

Trestle  8,  surface  of  water  under  center  of 2, 072. 3 

Milepost  W.  234,  H.  12,  railroad  spike  on 2, 115. 46 

Trestle  7,  base  of  rail  center  of 2, 115. 59 

Trestle  7,  surface  of  water  nnder  center  of 2, 056. 0 

Kootenai,  60  feet  north  of  post-office  door;  iron  post,  marked  ''2117  T.''. .  2,  il6. 716 

Kootenai  siding;  road  crossing 2, 117. 4 

Milepost  W.  235,  H.  11,  railroad  spike  on 2, 121. 98 

Milepost  W.  236,  H.  10,  nail  on  top  of 2,111.62 

Trestle  6,  base  of  rail  center  of 2,108.22 

Trestle  6,  water  surface  under  center  of 2, 080. 2 

Trestle  5,  base  of  rail  center  of 2, 076. 69 

Trestle  5,  water  surface  under  center  of 2, 062. 7 

Milepost  W.  237,  H.  9, 672  feet  east  of,  20  feet  south  of  center  of  track  at 

Oden  siding;  railroad  spike  on  fir  stump  15  inches  in  diameter 2, 072. 21 

Oden  siding ;  east  head  block 2, 075. 16 

Trestle  4,  base  of  rail  center  of 2,076.51 

Trestle  4,  water  surface  nnder  center  of 2, 055. 4 

Milepost  W.  238,  H.  8,  railroad  spike  on 2,074.19 

Trestle  3,  base  of  raircenter  of 2, 076. 72 

Milepost  W.  239,  H.  7,  railroad  spike  on '. 2,076.76 

Milepost  W.  240,  H.  6,  on  knoll  300  feet  east  of,  30  feet  south  of  center  of 

track;  iron  post,  marked  ** 2079  T." 2,078.887 

Milepost  W.  241,  H.  5,  opposite;  copper  nail  on  east  end  of  extra  rail 

stanchion 2,077.77 

Pack  River  siding,  top  of  rail  in  f^ont  of  section  house 2, 078. 23 

Pack  River  bridge;  base  of  rail 2,077.95 

Pack  River  bridge;  water  surface 2, 050. 5 

Milepost  W.  242,  H.  4,  opposite ;  bolt  end  on  south  end  of  guard  rail 2, 079. 15 

Milepost  W.  243,  H.  3,  railroad  spike  on 2,080.18 


TRUNGULATION   AND   SPIRIT  LEVELING.  523 

Feet. 

MilepoBtW.  344,  H.  2,  railroad  spike  on 2,076.70 

Milepost  W.  245,  H.  1,  railroad  spike  on 2,076.95 

Hope,  top  of  rail  opposite  telegraph  office 2, 078. 28 

Hope,  70  feet  west  o(  station,  in  lot  between  hotel  and  station,  20  feet  north 

of  center  of  track;  iron  post,  marked  *'2080T." 2,079.772 

ElliHport ;  road  crossing 2, 086. 5 

Strong  Creek,  base  of  rail  center  of  trestle  over 2, 086. 72 

Strong;  Creek,  surface  of  water  nnder  center  of  trestle  over 2, 080. 3 

Milepost  H.  1,  HLNA.  297,  railroad  spike  on 2, 091. 10 

Trestle  318,  base  of  rail  center  of 2,120.70 

Trestle  318,  water  Rurface  under  center  of 2, 089. 2 

TreHtle  317,  base  of  rail  center  of 2,127.32 

Trestle  316,  base  ofrail  center  of 2,135.50 

Trestle  316,  water  surface  under  center  of 2, 117. 1 

Trestle  315,  base  of  rail  center  of 2, 151. 54 

Trestle  314,  base  of  rail  center  of 2,151.18 

Trestle  314,  surface  of  water  under  center  of 2, 128. 2 

Milepost  H.  4,  HLNA.  294,  railroad  spike  on 2,133.77 

Thornton,  225  feet  southeast  of  east  end  of  siding,  45  feet  south  of  track  at 

east  end  of  thorough  cut;  iron  post,  marked  **2103T." 2,102.674 

Milepost  H.  5.  HLNA.  293,  railroa<l  spike  on 2,080.61 

Milepost  H.  6,  HLNA.  292,  railroad  spike  on 2,076.44 

Trestle  313,  base  of  rail  center  of 2,075.78 

Trestle  313,  water  surface  under  center  of 2. 063. 2 

Milepost  H.  7,  HLNA.  291,  raibroad  spike  on 2,074.91 

Milepost  H.  8,  HLNA.  290, 360  feet  east  of;  head  of  driftbolt  on  north  cap 

of  third  bent  from  west  end  of  trestle  310 2,074.01 

Trestle  310,  base  of  rail  center  of ^. 2,075.95 

Trestle  310,  water  surface  uuder  center  of 2, 055. 5 

Trestle  307,  base  of  rail  center  of 2,078.36 

Trestle  307,  water  surface  under  center  of 2,  OfiS.  8 

Milepost  H.  9,  HLNA.  289,  railroad  spike  on 2,079.04 

Trestle  306,  base  of  rail  center  of 2,08L41 

Trestle  306,  water  surface  uuder  center  of 2, 070. 9 

Trefttle  305,  base  of  rail  center  of 2,084.98 

Trestle  305,  water  surface  ujider  center  of 2, 073. 6 

Trestle  304,  base  of  rail  center  of 2,087.70 

Lightning  Creek ;  base  of  rail  center  of  steel  bridge 2, 091. 61 

Lightning  Creek ;  water  surface 2, 081. 6 

Trestle  302,  base  of  rail  center  of 2,087.53 

Clark  Fork,  150  feet  east  of  station ;  road  crossing 2, 083. 6 

Clark  Fork,  90  feet  east  of  milepost  H.  10,  HLNA.  288,  at  east  comer  of 

fence  of  railroad  section  house ;  iron  post,  marked  '^2081  T.'' 2, 081. 341 

Trestle  301,  base  of  rail  center  of 2,081.98 

Trestle  301,  water  surface  under  center  of 2, 070. 5 

Clark  Fork ;  second  crossing,  base  of  rail  at  center  of  bridge  300 2, 091. 95 

Clark  Fork ;  water  surface 2, 062. 7 

Milepost  Hope  11,  HLNA.  2b7,  railroad  spike  on 2,087.28 

Milepost  H.  12,  HLNA.  286,  railroad  spike  on 2,084.80 

Milepost  H.  13,  HLNA.  285,  railroad  spike  on 2,087.57 

Milepost  H.  14,  HLNA.  284,  railroad  spike  on 2,089.26 

Trestle  299,  base  of  rail  center  of 2,090.22 

Trestle  299,  water  surface  under  center  of 2, 070. 4 

Trestle  298,  base  of  rail  center  of 2,092.16 
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Milepofit  H.  15,  HLNA.  283,  I  mile  east  of,  15  feet  north  of  railroad  track 

opposite  spur  for  loading  logs ;  iron  post,  marked  '*  2101  T.' 2, 100. 663 

MilepostH.  16,  HLNA.  282,  railroad  spike  on 2,127.69 

Trestle  297,  base  of  rail  center  of 2,145.15 

Cabinet ;  top  of  rail  in  front  of  section  house 2, 186. 61 

Idaho-Montana  boundary  line,  at  signboard  15  feet  north  of  track ;  iron 

post,  marked  "2212T." 2,212.478 

Milepost  H.  19,  HLNA.  279,  railroad  spike  on 2,237.15 

Milepost  II.  2d,  HLNA.  278,  railroad  spike  on 2,238.17 

Milepost  H.  21,  HLNA.  277,  railroad  spike  on 2,237.83 

Milepost  H.  22,  HLNA.  276,  railroad  spike  on 2,238.49 

MilepostH.  23,  HLNA.  275,  railroad  spike  on 2,252.24 

Heron ;  top  of  rail  at  station 2, 256. 21 

Heron,  150  feet  east  of  east  end  of  station,  20  feet  south  of  center  of  track ; 

iron  post,  marked  "2256  T." 2,256.461 

Milepost  H.  24,  HLNA.  274,  railroad  spike  on 2,249.17 

Elk  Creek;  base  of  rail  center  of  trestle  290 2,234.61 

Elk  Creek ;  surface  of  water  under  center  of  trestle  290 2, 187. 6 

MilepoHt  H.  25,  HLNA.  273,  railroad  spike  on 2,236.53 

Milepost  H.  26,  HLNA.  272,  railroad  spike  on 2,242.92 

Milepost  H.  27,  HLNA.  271,  railroad  spike  on 2,198.82 

Milepost  H.  28,  HLNA.  270,  railroad  spike  on 2,172.14 

Milepost  H. 29,  HLNA. 269,  opposite;  30  feet  south  of  center  of  track,  100 

feet  west  of  east  head  block  of  switch  at  Snead's  siding;  iron  post, 

marked  "2169  T." 2,169.183 

Milepost  H.  30,  HLNA.  268,  railroad  spike  on 2, 173. 79 

MilepostH.  31,  HLNA.  267,  railroad  spike  on ^2, 178.41 

MilepostH.  32,  HLNA.  266,  railroad  spike  on 2,184.53 

MilepostH.  33,  HLNA.  265,  railroad  spike  on 2,177.96 

Noxon,  top  of  rail  in  front  of  telegraph  office 2, 180. 52 

Noxon,  40  feet  east  of  east  corner  of  station,  13  feet  north  of  center  of  track ; 

iron  post,  marked  "2182  T." 2,181.992 

Milepost  H. 34,  HLNA. 264, railroad  spike  on 2,180.59 

Trestle  288,  base  of  rail  center  of 2,192.27 

Trestle  288,  water  surface  under  center  of 2, 182. 7 

MilepostH.  35,  HLNA.  263,  railroad  spike  on 2,218.82 

Milepost  H.  36,  HLNA.  262,  railroad  spike  on 2, 262. 70 

Milepost  H.  37,  HLNA.  261,  railroad  spike  on 2,25L36 

Milepost  H.  38,  HLNA.  260,  420  feet  southeast  of,  30  feet  south  of  track ; 

iron  post,  marked  "2210  T." * 2,209.536 

Trestle  287,  base  of  rail  center  of 2,210.04 

Trestle  287,  surface  of  water  nnder  center  of 2, 181. 6 

Milepost  H.  39,  HLNA.  259,  railroad  spike  on 2,2n.23 

Milepost  H.  40,  HLNA.  258,  railroad  spike  on 2,215.12 

MilepostH.  41,  HLNA.  257,  railroad  spike  on 2,219.02 

Milepost  H.  42,  HLNA.  256,  railroad  spike  on 2, 221. 71 

Tuscor,  33  feet  southeast  of  southeast  corner  of  section  house,  49  feet  west 

of  center  of  track;  iron  post,  marked  "2232  T." 2,231.992 

Bridge  286,  base  of  rail  center  of 2,228.09 

Bridge  286,  water  surface  under  center  of 2, 199. 1 

MilepostH.  44,  HLNA.  254,  railroad  spike  on 2,274.75 

Trestle  285,  "base  of  rail  center  of 2,289.30 

Trestle  285,  surface  of  water  under  center  of 2, 223. 3 

Milepost  H. 45,  HLNA. 253, railroad  spike  on 2,291  77 

Milepost  H.  46,  HLNA.  252,  railroad  spike  on 2,314.59 
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Milepo8tH.47,HLNA.251,rftilroad8pik6on 2,355.36 

Trout  Creek,  16  feet  West  of  west  end  of  telegraph  offloei  18  feet  ftom  cen- 
ter of  track,  18  feet  east  of  milepost  H.  48,  HLNA.  250;  iron  post,  marked 

"2371  T," 2,370.882 

Troot  Creek;  base  of  rail  center  of  trestle  284 2,367.70 

'Tront  Creek ;  snrface  of  water  under  center  of  trestle  284 2, 280. 1 

Milepost  H.  49,  HLNA.  249,  railroad  spike  on 2,371.11 

Milepost  H.  50,  HLNA.  248,  railroad  spike  on 2, 369. 09 

Milepost  H.  51,  HLNA.  247,  railroad  spike  on 2,368.93 

Milepost  H.  52,  HLNA.  246^  railroad  spike  on 2,404.73 

Milepost  H.  53,  HLNA.  245,  railroad  spike  on 2,458.61 

Vermilion,  road  crossing 2, 480. 2 

Vermilion,  150  feet  east  of  road  crossing  at  west  end  of  thorough  cut, 
south  side  of  railroad,  18  feet  north  of  center  of  track ;'  iron  post,  marked 

"2482  T." 2,48L978 

Beaver  Creek ;  base  of  rail  center  of  trestle  283 2, 467. 48 

Beaver  Creek ;  water  surface  under  center  of  trestle  283 2, 397. 5 

Milepost  H.  55,  HLNA.  243,  railroad  spike  on 2,506.26 

Milepost  H. 56, HLNA. 242, railroad  spike  on 2,541.96 

Goodchild's  Spur,  road  crossing  east  end  of 2, 562. 3 

Milepost  H.  57,  HLNA.  241,  railroad  spike  on 2,570.61 

Milepost  H.  58,  HLNA.  240,  railroad  spike  on 2,58L71 

White  Pine,  12  feet  west  of  car  house,  18  feet  east  of  comer  of  fence,  25 

feet  north  of  center  of  track;  iron  post,  marked  "2583  T." 2, 583. 021 

Milepost  H.  59,  HLNA. 239,  east  of;  50  feet  south  of  track;  railroad  spike  f 

on  third  telegraph  pole 2,576.91 

Milepost  H.  60,  HLNA.  238,  raUroad  spike  on 2,563.73 

Milepost  H.  61,  HLNA.  237,  railroad  spike  on 2,573.08 

Milepost  H.  62,  HLNA.  236,  365  feet  northwest  of,  21  feet  south  of  center 

of  track;  iron  post, marked  "2527  T.'' 2,527.248 

Milepost  H.  63,  HLNA.  235,  2.4  feet  east  of;  railroad  spike  on  post  of  mud 

wall 2,468.73 

Trestle  280,  base  of  rail  center  of 2,415.78 

Trestle  280,  water  surface  under  center  of 2,370.2 

Milepost  H.  65,  HLNA.  233,  railroad  spike  on 2,400.36 

Belknap;  base  of  rail  in  front  of  station 2,403.28 

Clark  Fork ;  first  crossing,  base  of  rail  center  of  bridge 2, 388. 07 

Clark  Fork ;  first  crossing,  water  surface  under  center  of  bridge 2, 310. 1 

Milepost  H.  66,  HLNA.  232, 240  feet  east  of,  at  end  of  thorough  cut,  25  feet 
north  of  center  of  railroad  track,  360  feet  east  of  east  end  of  bridge  280 

over  Clark  Fork;  iron  post,  marked  "2389  T." • 2,388.567 

Milepost  H.  68,  HLNA.  231,  railroad  spike  on 2,413.66 

Milepost  H.  68,  HLNA.  230,  opposite,  230  feet  south  of  track ;  copper  nail 

on  east  stanchion  of  extra  rail  support 2,414.30 

Milepost  H.  69,  HLNA.  229,  railroad  spike  on 2,416.65 

MUepost  H.  70,  HLNA.  228,  railroad  spike  on 2,439.86 

Thompson  Falls,  i  mile  west  of;  road  crossing 2, 446. 9 

Thompson  Falls,  40  feet  east  of  east  end  of  station,  16  feet  south  of  center 

of  track,  6  feet  east  of  telegraph  pole;  iron  post,  marked  "2439  T.'' 2,438. 784 

Milepost  H.  72,  HLNA.  226,  opposite;  copper  nail  on  top  of  west  stanchion 

of  extra  rail  support 2, 419. 70 

Milepost  H.  73,  HLNA.  225,  railroad  spike  on 2,43L16 

Milepost  H.  74,  HLNA.  224,  railroad  spike  on 2,456.90 

Woodlin  siding;  east  head  block 2,462.27 

Milepost  H.75,  HLNA.  223,  railroad  spike  on 2,  455.80 
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MilepoBt  H.  76,  HLNA.  222,  1  mile  east  of,  22  feet  south  of  center  of  track ; 

iron  post,  marked  "  2433  T." , .' 2,432.540 

Thompson  River;  base  of  rail  center  of  bridge  279 2, 427. 42 

Thompson  River ;  water  sur  face  under  center  of  bridge     9 2, 393. 9 

Milepost  H.77,  HLNA.  221,  railroad  spike  on .^. 2,415.67 

Milepost  H.  78,  HLNA.  220, 75  feet  west  of;  copper  nail  on  east  stanchion 

of  extra  rail  support 2, 417.35 

Rock  spur,  road  crossing 2, 416. 6 

Milepost  H.  79,  HLNA  219,'railroad  bpiko  on 2,415.97 

Trestle  278,  base  of  rail  center  of 2,416.44 

Trestle  278,  water  surface  under  center  of 2, 395. 8 

Milepost  H.  80,  HLNA.  218,  railroad  spike  on..... 2,415.86 

Milepost  H.  81,  HLNA.  217,  railroad  spike  on 2,418.16 

Eddy,  27  feet  west  of  west  end  of  telegraph  office,  15  feet  south  of  center 
of  track,  30  feet  east  of  milepost  H.  82,  HLNA.  216 ;  iron  post,  marked 

"2428  T." 2,427.919 

Milepost  H.  83,  HLNA.  215,  railroad  spike  on 2,430.80 

Milepost  H. 84,  HLNA. 214,  railroad  spike  on 2,430.35 

Milepost  H. 85,  HLNA.  213,  railroad  spike  on 2.425.40 

Milepost  n.  86,  HLNA.  212,  railroad  spike  on 2,430.14 

Milepost  II.  87,  HLNA.  211, 22  feet  east  of,  24  feet  north  of  center  of  track ; 

iron  post,  marked  "2444  T." 2,444.442 

Milepost  H.  88,  HLNA.  210,  railroad  spike  on 2,448.0 

Weeksville,  base  of  rail  center  of  trestle  269 2,446.96 

Weeksville^  water  surface  under  center  of  trestle  269 2, 417. 2 

Weeksville,  railroad  spike  on  west  post  of  station  signboard 2, 449. 05 

Milepost  H.  90,  HLNA.  208,  railroad  spike  on 2,447.60 

Milepost  H. 91,  HLNA. 207,  raUroad  spike  on 2,449.63 

Milepost  H.  92,  HLNA.  206, 55  feet  southwest  of,  18  feet  west  of  center  of 

track;  iron  post,  marked  "2454  T." 2,453.990 

Milepost  H.93,  ULNA.  205,  railroad  spike  on 2, 459. 18 

Trestle  268,  base  of  rail  center  of 2,458.68 

Trestle  268,  water  surface  under  center  of 2, 440. 0 

Milepost  H.  94,  HLNA.  204,  railroad  spike  on 2,458.93 

Milepost  H.  95,  HLNA.  203,  railroad  spike  on 2,46L74 

Milepost  H.  96,  HLNA.  202,  railroad  spike  on 2,468.55 

Trestle  264,  base  of  rail  center  of 2,469.42 

Plains,  top  of  rail  In  front  of  telegraph  office 2, 472. 44 

Plains,  3  feet  north  of  northeast  corner  of  fence  around  railroad  road- 
master's  residence,  94  feet  west  of  center  of  track ;  iron  post,  marked 

"2473  T.'' 2,473.205 

Milepost  H.  97,  HLNA.  201,  railroad  spike  on 2,483.42 

Trestle  263,  water  surface  under 2,457.5 

Trestle  263,  base  of  rail  center  of 2,483.36 

Milepost  H.98,  HLNA.  200,  railroad  spike  on 2,473.28 

Milepost  H.  99,  HLNA.  199,  railroad  spike  on 2,480.16 

Henry  Creek;  base  of  rail  center  of  trestle  261 2,480.02 

Henry  Creek ;  water  surface  under  center  of  trestle  261 2, 471. 1 

Milepost  H.  100,  HLNA.  198,  railroad  spike  on 2,479.55 

Trestle  260,  base  of  rail  center  of 2,479.56 

Trestle  260,  water  surface  under  center  of 2,460.4 

Milepost  H.  101.  HLNA.  197,  railroad  spike  on 2,480.90 

Milepost  H.  102,  HLNA.  196,  railroad  spike  on 2,487.32 

Paradise,  4  feet  east  of  southeast  comer  of  fence  at  section  house,  27  feet 
north  of  center  of  track ;  iron  post,  marked  "2490  T." 2, 489. 669 
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Milepost  H.  lOS,  HLNA.  195,  railroad  spike  on 2 

Treetle  259,  baae  of  rail  coDter  of 2 

Trestle  259,  water  sarface  under  center  of 1 2 

MilepoBtH.  104,  HLNA.  194,  railroad  spike  on 2 

Milepost  H.  105,  HLNA.  193,  railroad  spike  on 2, 

MDepostH.  106,  HLNA.  192,  railroad  spike  on 2 

Milepost  H.  107,  HLNA.  191,  railroad  spike  on 2 

Milepost  H.  108,  HLNA.  190,  railroad  spike  on 2; 

Olive  siding,  1,000  feet  south  of  Mrs.  Lynch's  house,  50  feet  north  of  center 

of  track,  4  feet  east  of  telegraph  pole;  iron  post,  marked  ''2499  T." 2 

Milepost  H.  109,  HLNA.  189,  railroad  spike  on 2 

Trestle  258;  base  of  rail 2 

Trestle  258,  surface  of  water  under 2, 

Olive  siding,  head  block  east  end  of 2 

Milepost  H.  110,  HLNA.  188,  railroad  spike  on 2 

Trestle  257,  base  of  rail  center  of 2, 

Trestle  256,  base  of  rail  center  of 2 

Trestle  256,  water  surface  under  center  of 2 

Milepost  H.  Ill,  HLNA.  187,  railroad  spike  on 2 

Flathead  River,  base  of  rail  center  of  steel  bridge  256 2, 

Flathead  River,  water  surface  under  center  of  steel  bridge  255 2 

Milepost  H.  112,  HLNA.  186,  railroad  spike  on 2 

Trestle  254,  base  of  rail  center  of 2 

Milepost  H.  113,  HLNA.  185, 12  feet  northeast  of,  15  feet  south  of  center  of 

track;  iron  post,  marked  **2502T." 2, 

Milepost  H.  114,  HLNA.  184,  railroad  spike  on 2 

Perma,  base  of  rail  in  front  of  section  house 2 

Milepost  H.  115,  HLNA.  183,  railroad  spike  on 2 

Milepost  H.  116.  HLNA.  182,  railroad  spike  on 2 

Milepost  H.  117,  HLNA.  181,  railroad  spike  on 2 

Milepost  II.  118,  HLNA.  180,  72  feet  southwest  of,  24  feet  south  of  railroad 

track;  iron  po^t,  marked  "2508T." 2 

Trestle  253,  base  of  rail  center  of 2 

Trestle  253,  water  surface  under  center  of 2 

Milepost  H.  119,  HLNA.  179,  railroad  spike  on 2 

Trestle  252,  base  of  rail  center  of 2 

Trestle  252,  water  surface  under  center  of. 2 

Milepost  H.  120,  HLNA.  178,  railroad  spike  on 2 

Trestle  250,  base  of  rail  center  of 2 

Milepost  H.  121,  HLNA.  177,  railroad  spike  on 2 

Trestle  249,  base  of  rail  center  of 2 

Trestle  249,  water  surface  under  center  of 2 

Trestle  248,  base  of  rail  center  of.. 2 

Trestle  248,  water  surface  under  center.of 2 

Trestle  247,  base  of  rail  center  of 2 

Milepost  H.  122,  HLNA.  176,  railroad  spike  on 2 

Duncan  siding,  east  head  block 2, 

Milepost  H.  123,  HLNA.  175,  480  feet  west  of,  15  feet  south  of  center  of 

track;  iron  post,  marked  "2510  T." 2 

Milepost  H.  124,  HLNA.  174,  railroad  spike  on 2 

Milepost  H.  125,  HLNA.  173,  railroad  spike  on 2, 

Trestle  244,  base  of  rail  center  of 2 

Milepost  H.  126,  HLNA.  172,  railroad  spike  on 2 

Trestle  243,  base  of  rail  center  of ." 2 

Milepost  H.  127,  HLNA.  171,  railroad  spike  on 2 


Feet. 
489.29 
49L80 
269.0 
489.64 
493. 41 
499.21 
495.24 
493.39 

498. 515 
494.53 
495. 62 
477.6 
455.48 

495. 13 

496. 14 
496.20 
478.2 
496.75 
507.90 
476.6 
507.90 
508.52 

501. 827 
503. 43 
505.66 

502. 41 
503.05 
501.45 

507.527 

505.89 

490.9 

515. 57 

509.17 

500.2 

502.88 

510.07 

509.83 

509.84 

502.1 

509.56 

503.4 

508.96 

506.01 

509.17 

509.579 
510.05 

517. 15 
519. 18 
516. 48 
514.64 

513. 42 
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Milepost  H.  128,  HLNA.  170,  railroad  spike  on 2,515.76 

Jooko,  1  foot  north  of  fence  opposite  station,  240  feet  south  of  center  of 

track;  iron  post,  marked  "2521 T." 2,521.006 

Jocko,  base  of  rail  in  front  of  station 2, 521. 60 

Jocko  River,  base  of  rail  center  of  trestle  241 2, 535. 70 

Jocko  River,  surface  of  water  under  center  of  trestle  241 2, 525. 7 

Milepost  H.  130,  HLNA.  168,  railroad  spike  on 2,535.81 

Trestle  240,  base  uf  rail  center  of 2,568.18 

Trestle  240,  surface  of  water  under  center  of 2, 560. 6 

Milepost  H.  131,  HLNA.  167,  railroad  spike  on 2,571.04 

Trestle  239,  base  of  rail  center  of 2, 573. 87 

Trestle  239,  surface  of  water  under  center  of 2, 567. 3 

Milepost  H.  132,  HLNA.  166,  railroad  spike  on 2,598.01 

Milepost  H.  133,  HLNA.  165,  railroad  spike  on 2,624.27 

Milepost  H.  134,  HLNA.  164,  60  feet  east  of,  40  feet  soath  of  center  of  track ; 

iron  post,  marked  "2643  T.'' 2,643.211 

Milepost  H.  135,  HLNA.  163,  railroad  spike  on 2,670.36 

Trestle  236,  base  of  rail  center  of 2,694.40 

Trestle  236,  water  surface  under  center  of 2, 682. 0 

Milepost  H.  136,  HLNA.  162,  railroad  spike  on 2,699.88 

Selibh,  base  of  rail  in  front  of  telegraph  office 2, 703. 76 

Trestle  235,  base  of  rail  center  of 2,726.68 

Trestle  235,  water  surface  under  center  of 2, 718. 5 

Milepost  H.  137,  HLNA.  161,  railroad  spike  on 2,726.60 

Trestle  234,  base  of  rail  center  of 2,742.36 

Trestle  234,  water  surface  under  center  of 2, 733. 3 

Milepost  H.  138,  HLNA.  160,  railroad  spike  on 2,748.44 

Milepost  H.  139,  HLNA.  159,  railroad  spike  on 2,780.02 

Trestle  233,  base  of  rail  center  of 2,793.79 

Trestle  233,  water  surface  under  center  of 2, 788. 9 

Trestle  232,  base  of  rail  center  of 2,809.49 

Trestle  232,  water  surface  under  center  of 2, 803. 4 

Milepost  H.  140,  HLNA.  159,  70  feet  west  of,  21  feet  north  of  track;  iron 

post,  marked  "  2815  T.'' 2,814.728 

Trestle  231,  base  of  rail  center  of 2,816.09 

Trestle  231,  water  surface  under  center  of 2,809.8 

Milepost  H.  141,  HLNA.  157,  railroad  spike  on 2,85L61 

Milepost  H.  142,  HLNA.  156,  railroad  spike  on 2,901.14 

Milepost  H.  143,  HLNA.  155,  railroad  spike  on 2,a51.21 

Milepost  H.  144,  HLNA.  154,  railroad  spike  on 3,003.65 

Jocko  River,  base  of  rail  trestle  225 3,011.17 

Jocko  River,  water  surface  under  trestle  225 2, 965. 2 

Trestle  223,  base  of  rail 3,033.71 

Milepost  H.  145,  HLNA.  153,  opposite  bolthead  on  south  guard  rail  of 

bridge  222 3,043.78 

Trestle  222,  base  of  rail  center  of 3,044.26 

Trestle  222,  water  surface  under  trestle  222 3,029.6 

Arlee,  top  of  south  rail  in  front  of  telegraph  office 3, 083. 91 

Arlee,  85  feet  west  of  west  comer  of  Chinese  bunkhouse,  100  feet  south  of 

center  of  track,  165  feet  southwest  of  milepost  H.  146,  HLNA.  152;  iron 

post,  marked  "3093  T." 3,092.753 

Post  Arlee,  Imile,  railroad  spike  on 3,164. 11 

Milepost  H.  148,  HLNA.  150,  railroad  spike  on 3,222.77 

Milepost  H.  149,  HLNA.  149,  railroad  spike  on 8,324.58 

Milepost  H.  150,  HLNA.  148,  railroad  spike  on 3,439.74 
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MilepoBt  H.  151,  HLNA.  147,  240  feet  east  of,  15  feet  north  of  track;  iron 

post,  marked  "3561  T." 3,560.766 

Trestle  217,  base  of  rail  center  of 3,601.47 

Milepost  H.  152,  HLNA.  146,  railroad  spike  on 3, 665. 89 

Milepost  H.  153,  HLNA.  145, 150  feet  east  of;  head  of  sq^aare  bolt  on  north 

guard  rail  of  east  end  of  trestle  216-2 3,780.  la 

Trestle  216,  base  of  rail  center  of 3,830.13 

Trestle  215,  base  of  rail  center  of 3,853.95 

Trestle  214,  base  of  rail  center  of 3,860.90 

Milepost  H.  154,  HLNA.  144,  railroad  spike  on 3,879.70 

Trestle  213,  base  of  rail  center  of 3,899.88 

Milepost  H.  155,  HLNA.  143,  railroad  spike  on 3,931.88 

Milepost  H.  156,  HLNA.  142,  railroad  spike  on 3,943.80 

Eyaro,  top  of  south  rail  center  of  station 3, 957. 59 

Evaro,  i  mile  east  of,  58  feet  northwest  of  road  crossing,  30  feet  south  of 

center  of  track,  200  feet  southwest  of  milepost  H.  157,  HLNA.  141;  iron 

post,  marked  "3957  T." 3,957.331 

Trestle  208,  base  of  rail  center  of 3,917.53 

Milepost  H.  158,  HLNA.  140,  railroad  spike  on 3,855.67 

Milepost  H.  159,  HLNA.  139,  railroad  spike  on 3,749.01 

Marent  trestle  No.  206,  base  of  rail  center  of  (226  feet  high) 3, 675. 66 

Milepost  H.  160,  HLNA.  139,  railroad  spike  on 3,539.08 

O'Keefe  trestle  No.  201  (112  feet  high),  base  of  rail  450  feet  east  of  west 

end  of 3,503.41 

CVKeefe  trestle,  47  feet  southwest  of  east  end  of,  27  feet  west  of  track ;  iron 

post,  marked  "3494  T.'' 3,494.253 

Trestle  200,  base  of  rail  center  of 3,482.68 

Milepost  H.  162,  HLNA.  136,  railroad  spike  on 3,434.15 

MUepostH.  163,  HLNA.  135,  railroad  spike  on 3,335.54 

Trestle  197,  base  of  rail  center  of 3,307.24 

Milepost  H.  164,  HLNA.  134,  opposite;  railroad  spike  on  west  post  of 

extra  rail  support 3,310.10 

Trestle  196,  base  of  rail  center  of 3,314.46 

Milepost  H.  165,  HLNA.  133,  raUroad  spike  on 3,298.14 

Trestle  195,  base  of  rail  center  of    3,216.55 

Trestle  194,  base  of  rail  center  of 3,201.68 

Trestle  194,  bolthead  on  north  guard  rail  east  end  of 3, 201. 99 

Trestle  193,  base  of  rail  center  of 3,203.89 

Trestlel92,  base  of  rail  center  of 3,209.20 

Trestle  191-1,  base  of  rail  center  of 3,223.42 

De  Smet,  30  feet  west  of  road  crossing  in  front  of  station,  45  feet  south  of 

main  track;  iron  post,  marked  "3225  T." 3,224.984 

De  Smet,  base  of  rail  in  front  of  station 3, 226. 10 

Trestle  190,  base  of  rail  center  of 3,222.11 

Trestle  190-1,  base  of  rail  center  of 3,221.47 

Trestle  189,  base  of  rail  center  of 3,205.93 

Trestle  188,  base  of  rail  center  of 3,203.75 

Milepost  H.  168,  HLNA.  130,  railroad  spike  on 3,204.62 

Trestle  187,  baseof  rail  center  of 3,205.98 

Trestle  186,  base  of  rail  center  of 3,207.39 

Trestle  185,  base  of  rail  center  of 3,202.71 

Milepost  H.  169,  HLNA.  129,  railroad  spike  on 3,202.92 

Trestle  184,  base  of  rail  center  of 3,199.27 

Trestle  183,  base  of  rail  center  of 3,191.94 

Trestle  182,  baseof  rail  center  of 3,189.10 
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Trestle  181,  base  of  raU  oenter  of 3,180.26 

MilepoBt  H.  170,  HLNA.  128,  railroad  spike  oo 3,185.84 

Trestle  179,  base  of  rail  center  of 3,188.71 

Trestle  178-1,  base  of  rail  center  of 3,191.81 

Trestle  178,  base  of  rail  center  of 3,196.76 

Trestle  177-1,  base  of  rail  center  of 3,198.25 

Milepost  H.  171,  HLNA.  127,  railroad  spike  on 3,183.98 

McLeod's  siding,  i  mile  east  of,  opposite  cemetery,  4  feet  east  of  telegraph 

pole,  60  feet  southwest  of  center  of  track;  iron  post,  marked  "  3186  T.".  3, 186. 265 

Milepost  H.  172,  HLNA.  126,  railroad  spike  on 3, 189.75 

Missonla,  base  of  rail  in  front  of  station 3, 208. 23 

Missoula,  on  right  side  of  entrance  to  First  National  Bank,  corner  Higgins 

avenue  and  Front  street ;  bronze  tablet,  marked  ''  3201  T.'^ 3, 201. 4 

Missoula,  on  left  side  of  main  entrance  to  State  University;  bronzy  tablet, 

marked  "  3225  T." 3,225.416 
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Able,  Alabama,  elevations  at 405 

Abraaive  materials,  statistios  of  production 

of 84 

Acoldent,  Maryland,  elevations  at 363 

Accident  trian  gelation  station,  Maryland, 

description  of 232-233 

Acbord,  OeorKia,  elevations  at 874, 370, 382 

Ada,  Minnesota,  meridian  marks  at 201 

Adams,  O.  I.,  work  of 43 

Adama  Perry,  Alabama,  elevations  at 807, 400 

Adams  Park,  Georgia,  elevations  at. .  874, 870, 381 

Addison,  New  York,  elevations  at 303 

Addison,  Pennsylvania,  elevations  at 806 

Addison,  West  V  irginia,  meridian  marks  at .     235 

Adelia,  Alabama,  elevation  at 388 

Adrian,  "Sew  York,  elevations  at 808 

MtoAt  Tennessee,  goograpbio  position  of . . .      250 

Afton,  Kew  York,  elevations  at 300-807 

Agness,  Oregon,  elevation  at 482 

Agriculture,  acknowledgments  to  Depart- 
ment of  25 

Abem,  Jeremiah,  work  of 106, 120 

A  htannm  Creek,  Washington,  elevation  on .      500 
Alabama,  oompleted   topographic    sheets 

covering  areas  in 136 

correction  for  elevatiims  in 387 

elevations  in 387-405 

geologic  work  in 88 

hydrographic  work  in 72 

topographic  work  in 100, 101, 111-112 

Alabama  Great  Southern  Railway,  eleva- 
tions along 880,301-302 

Alaftkft,  outfit  required   for    explorations 

in 128-120 

work  in 12,52-68,07,120-184 

Albane  Palls,  Idaho,  elevation  at 472 

Albany  plank  road,  Kew  York,  elevations 

on 345 

Alden,'W.  C,  work  of. 64 

Alderson,  Washington,  elevations  at 602 

Aldrigos  Point,  Oregon,  elevation  at 474 

Alexander,  North  Carolina,  elevations  at. . .     878, 

884,886 

Alexandria,  Alabama,  elevations  at 300, 401 

Alfred,  New  York,  elevations  at 802 

Algoma,  Idaho,  elevation  at 621 

Alkali  triangulation  station,  Wyoming,  de- 
scription of 200 

Allegany,  New  York,  elevations  at. . .  300-301, 814 
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Allotments  of  amounts  appropriated  for 

work  of  Survey 28-31 

AUsops,  Alabama,  elevations  at 307 

Alton,  New  York,  elevations  at 833 

Alum  Creek,  Texas,  elevations  on 427, 430 

Aluminum,  statistios  of  production  of 80 

Amboy,  Texas,  elevation  at 438 

Ames,  New  York,  elevations  at 328, 320 

Andover,  New  York,  elevations  at 302 

Anniston,  Alabama,  elevationsat.  387-388, 402, 405 

Anthracite  coal  field,  work  in 30-37 

Antimony,  statistics  of  production  of 80 

Aplin,  S.  A.,  work  of 137 

Appalachian  region,  geologic  work  in 36-40 

Appropriations,  need  of  increase  of. 23-24 

tabulation  of 25-28 

Arbaooochee,  Alabama,  elevation  at 404 

Arixona,  geologic  work  in 48 

hydrographic  work  in 00-70,74 

topographic  work  in 101,117 

Arkadelphia,  Arkansas,  meridian  marks  at.  204 
Arkansas,   oompleted  topographic  sheets 

covering  areas  in 136 

elevations  in 406-406 

meridian  marks  in 264-205 

topographic  work  in 100, 101, 115 

Arkwright  Center,  New  York,  elevations  at.     313 

Arlee,  Montana,  elevations  at 528 

Arlington,  Oregon,  elevations  at 480, 481 

Arlington,  Washington,  elevations  at 487 

Amett,  Arkansas,  elevation  at 400 

Arnold,  Sydn^,  work  of 75 

Asbestos,  statistics  of  production  of. 80 

Ashevllle,  North  Carolina,  elevations  at. .  378, 384 
Astoria  and  Columbia  Biver  Railroad,  ele- 

vationsalong 474 

Asphaltnm,  statistics  of  production  of 88-80 

Atchison,  Topeka  and  Santa  Pe  Railway, 

elevations  along 408,408 

Athol,  Idaho,  elevation  at 521 

Atlanta,  Georgia,  elevations  at 873, 370 

Atlantic  coastal  plain  region,  geologic  work 

in 40-41 

Atlantic  section  of  topography,  detailed  re- 
port of  level  work  of 297-405 

Atlas  sheets  oompleted  during  year,  list 

of 152-153 

Atlas  sheets  in  preparation,  list  of 153-155 

Anries ville.  New  York,  elevations  at 300 

Austell,  Georgia,  elevaticm  at 870 
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Austin,  Texas,  elevation  at 438 

Ayres,  H.  B.,  work  of 138,139 

Azalea,  KortL  Carolina,  elevation  at 378 

B. 

Babb,  C.  C,  work  of 69,70 

Babcook,  E.  J.,  work  of 73 

Baby  bead,  Texas,  elevations  at 449 

Backbone  Creek,  Texas,  elevation  on 449 

Bad  Branch,  Alabama,  elevations  at 404 

Badger,  Washinn^n,  elevation  at 512 

Badger  Mountain,  TVashington,  elevation  at     485 

Bagnells  Ferry,  Oregon,  elevation  at 482 

Bailey,  C.  B.,  work  of 363 

Bainbridgo,  New  York,  elevations  at 307 

Baker,  Marcus,  work  of 149-150 

Baker,  Washington,  elevations  at 488 

Baker  River,  Washington,  elevation  on 488 

Baker  triangulation  station,  Ohio,  descrip- 

tlonof 255-256 

Balcom,  New  York,  elevation  at 813 

Bald  Mountain,  New  York,  elevation  on  . . .      355 

Baldwin,  H.  L.,  Jr.,  work  of 106, 268 

Baldwinsville,  New  York,  elevations  at 839 

Baldy   triangulation    station,  Oregon,  de- 
scription of  286 

Ball  Flat,  Alabama,  elevations  at 395 

Ball  Play  Creek,  Alabama,  elevation  on 400 

Bannon,  T.  M.,  work  of. 104,105 

Baraboo,  Wisconsin,  elevation  at 419 

Barber,  J.  C,  work  of 408 

Barbour,  E.  H.,  work  of 73 

Barnard,  £.  C,  work  of 129,130 

Barnard,  North  Carolina,  elevations  at. . .  878, 386 

BamerviUe,  New  York,  elevations  at 329 

Barnerville  Crossing,  New  York,  elevations 

at 309 

Barnesburg,  Ohio,  elevation  at 416 

Bamesvllle,  Tennessee,  geographic  position 

of 260 

Barrens  Creek,  Texas,  elevation  on 444 

Barton,  New  York,  elevations  at 305 

Bary tes,  statistics  of  production  of 87 

Bascom,  F.,  work  of 38-39 

Baskens  Ferry,  Alabama,  elevation  at 400 

Bassett,  G.  C  work  of 109,328 

Bastrop,  Texas,  elevations  at.  423, 424, 427, 428, 431 
Battlement  Mesa  Forest  Reserve,  forestry 

workin 139 

Bauxite,  statistics  of  production  of 90 

Baxley,  Georgia,  elevations  at 374, 380, 382 

Baxter,  D.Em  work  of 331 

Bayley,  W.  S.,  work  of. 41 

Beamaii,W.M.,work  of 116,420 

Bear  Creek,  Waahington,  elevation  on 499 

Bear  Pen  Run,  Maryland,  elevations  on 365 

Bear  Spring  triangulation  station.  South 

Dakota,  description  of 266 

Reasons  Mill,  Alabama,  elevation  at 404 

Beaukiss,  Texas,  elevations  at 434, 437 

Beaver  Creek,  Montana,  elevations  on 525 

Beaver  Dams,  New  York,  elevations  at 320 

Bebb,  E.  C,  work  of 118,412 

Becker, G. F., work  of 49,64-55 

Reckley,  West  Virginia,  meridian  mark  at .      235 
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Bee  Caves,  Texas,  elevations  at 445 

Beech   triangulation   station,  Oregon,  de- 
scription of  288 

Belknap,  Montana,  elevation  at 625 

Bellefontaine,  M issouri ,  elevation  at 412 

Belleview,  Tennessee,  geographic  position 

of 258 

Belmont,  Arkansas,  elevation  of 406 

Belvidere.  New  York,  elevations  at 301-302 

Benton,  Arkansas,  meridian  marks  at 264 

Berkeley  Springs,  West  Virginia,  elevations 

at 369 

meridian  marks  at 235-2^6 

Bernardo,  California,  elevations  at 463 

Berne,  Washington,  elevation  at 493 

Bemer,  Georgia,  elevation  at 881 

Bertram,  Texas,  elevations  at 440 

Besemers,  New  York,  elevations  at 324. 327 

Beverly,  West  Virginia,  meridian  marks  at.      236 

Bibbins,  Arthur,  work  of 40 

Big  Creek,  Texas,  elevations  on 438 

Big  Creek,  Washington,  elevations  on 506 

Big  Dry  Creek,  Alabama,  elevation  on 400 

Big  Flato,  New  York,  elevations  at 303-804 

Biggs,  Oregon,  elevation  at 480 

Bighorn  Forest  Reserve,  Wyoming,  topo- 
graphic work  in 120 

Big  Ivy  River,  North  Carolina,  elevation  on .      386 
Big  Laurel,  North  Carolina,  elevation  at ... .      386 
Big  Laurel  Creek,  North  Carolina,  eleva- 
tions along 386 

Big  Salmon  La  Sac,  Washington,  elevation 

on 491 

Big  Wills  Creek,  Alabama,  elevations  on.  392, 393 

Biltmore,  North  Carolina,  elevation  at 378 

Blngharaton,  New  York,  elevations  at 806 

Birch  triangulation  station.  West  Virginia, 

description  of 227 

I  ilrdsview,  W  ashington,  elevations  at 488 

Biiterroot  Forest  Reserve,  forestry  work  in .      138 

topographic  work  in 121-122 

Blackberry  Creek,  Oregon,  elevation  on ... .      488 
Black  Creek  Falls.  Alabama,  elevation  at  . .      390 

Blackhawk,  Wisconsin,  elevation  at 420 

Black  Hills  Forest  Reserve,  tepographic 

workin 105,119-120 

Black  River,  New  York,  elevations  on 354 

Black  triangulation  station,  Oregon,  descrip- 

tionof 285-286 

Blacktop    triangulation     station,    Idaho, 

description  of 280-281 

Blaine,  New  York,  elevations  at 328, 329 

Blair,  H.B.,  work  of 115,406 

Blalocks,  Oregon,  elevations  at 480 

Blanche,  Alabama,  elevation  at 394 

Bloomington,  Maryland,  elevation  at 805 

Blowout,  Tex  as,  elevations  at 446 

Blue,  Texas,  elevations  at 433,487 

Blue  Springs,  Tennessee,  elevation  at 378 

Blue  triangulation  station,  Idaho,  descrip- 
tion of 282-283 

Bluff,  North  Carolina,  elevations  at 387 

Blunts  Creek,  Alabama,  elevation  on 389 

Boise,  Waahington,  elevation  at 603 

Boise  Creek,  Washington,  elevations  on 608 

Bomar,  Alabama,  elevation  at 888 
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Bon  Aqua,  Tennessee,  geot^raphio  position 

of 259 

Bonhomme,  Missoari.  elevation  at 412 

BomiOTille,  Oregon,  elevation  at 478 

fionsall,  California,  elevations  at 461-462, 467 

Bootsville  Gap,  Alabama,  elevations  at 893 

Borax,  statistics  of  prod  action  of 86 

Border  triangulation  station,  British  Colom- 
bia, description  of 281 

Boalder  Creek,  Washington,  elevations  on.      491 

Bontwell,J.M.,wor1cof 43,44 

Bowens  Comers,  New  York,  elevations  at .      841 
Box,  Tennessee,  geographic  position  of. ... .      268 

Boynton,  H.C.,workof 34 

Branner,J.C.,workof 48-49 

Breakabeen,  New  York,  elevations  at 880 

Breesport,  New  York,  elevations  at 322 

Brentwood,  Georgia,  elevations  at 374,  380, 382 

Brentwood,    Tennessee,    geographic  posi- 
tion of 258 

Brentwood  triangnlation  station,  Tennes- 
see, geographic  position  of 2S9 

Bridalveil,  Oregon,  elevations  at 477 

Bridgeport,  California,  elevations  at 458 

Bridgeport,  North  Carolina,  elevation  at. . .      378 
Bridger  Butte  triangnlation  station,  Wyo- 
ming, description  of 275-276 

Bridge  water,  North  Carolina,  elevation  at..      377 
Briggs,  Tennessee,  geographic  position  of. .      258 

Bristol,  Washington,  elevation  at 506 

Broadalbin  Junction,  New  York,  elevation 

at 861 

Brockton,  New  York,  elevations  at 312 

Bromine,  statistics  of  production  of 86 

Bromley,  Kentucky,  elevation  at 416 

Brooks,  A.  H.,  work  of 52, 133 

Brookton,  New  York,  elevations  at 324 

Broomtown,  Alabama,  elevation  at 394 

Brown,  Clark,  work  of 828 

Brown,  C.N., aid  by 72 

Brown,  W.  N.,  work  of Ill 

Brunswick,  Georgia,  elevations  at 374, 883 

Brush  Creek,  Oregon,  elevations  on 481 

Bmshy  Creek,  Texas,  elevations  on 435, 439 

Bryant,  Washington,  elevations  at 489 

Buck  Camp,  New  York,  elevation  at 857 

Bnckeye,  Washington,  elevation  at 498 

Bockbannon,    West    Virginia,     meridian 

marks  at 236 

Bnckhom  triangnlation  station,  Idaho,  de- 
scription of 280 

Buckley,  Washington,  elevations  at 400, 503 

Bnell,Kew  York,  elevation  at 329 

Bnena,  California,  elevation  at 462 

Buford,  J.E.,  work  of 299,380 

Building  (new)  for  offices  of  Survey,  need 

of 24 

Bullards,  Georgia,  elevations  at 374, 379, 381 

Bull  Head  Creek,  Texas,  elevation  on 455 

Bumstead,  A.  H.,  work  of 109,111 

Banns  Canyon,  Wash ington,  elevation  at . . .      485 

Burdett,  New  York,  elevations  at 318, 321 

BnxUngton,  Kentucky,  elevation  at 416 

Bu  met,  Texas,  elevation  s  at 440 

Burns,  Frank,  work  of 67 

Bums,  Tannttssee,  geographic  position  of  . .      258 
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BomtFork  Creek,  Wyoming,  description  of 

triangulation  station  near 272 

Bynm,  Washington,  elevation  at 511 

C. 

Cabinet,  Idalio,  elevation  at 524 

Cahnilla  triangnlation  station,  California, 

desoription  of 291 

C%}on,  California,  elevations  at 467 

Ci^oii  Pass,  California,  elevations  at 471 

California,  completed  topographic   sheets 

covering  areas  in 135 

descriptions  of  triangulation  stations 

in 289-291 

elevations  in 457-471 

geologic  work  in 48-50,  57 

hydrographic  work  in 74 

topographic  work  in 100, 101, 110, 124-125 

California,  Ohio,  elevations  at 416 

Callender,  Tennessee,  geographic  position 

of 259 

Cameron,  New  York,  elevations  ut 303 

Cameron  Mills,  New  York,  elevations  at  . .      303 

Campbell,  H.  D.,  work  of 39 

Campbell,  M.  R.,  work  of 37-38 

Camp  Creek,  Washington,  elevation  on 491 

Campville,  New  York,  elevations  at 305 

Can^oharie,  New  York,  elevations  at 328 

Canisteo,  New  York,  elevations  at 3(12-303 

Canon  Brook,  New  York,  elevation  on 349 

Canton,  Washington,  elevations  at 504 

Canyon  Creek,  Washington,  elevation  on  . .      487 
Canyon  triangulation  station,  Oregon,  de- 
scription of 288 

Capon  (2)  triangulation  station.  West  Vir- 
ginia, desoription  of 228 

Carboniferous  fossils,  work  on 86-37, 01-62 

Carbon  River,  Washington ,  elevations  on .  502, 503 

Careys  Ferry,  Idaho,  elevation  at 472 

Careys  Ferry  Landing,  Idaho,    elevation 

at 471 

Caroline,  New  York,  elevations  at 325, 326 

Carlock,  J.  H.,  work  of 118, 474, 406 

Carpenter,  Tennessee,  geographic  position 

of 260 

Carrington,  North  Dakota,  meridian  nmrks 

at 262 

CarroUton,  New  York,  elevations  at •300, 314 

Carters  Creek,  Tennessee,  geographic  posi- 
tion of. 259 

Cary,  North  Carolina,  elevations  at 376 

Cascade  Locks,  Oregon,  elevation  at 478 

Cascade  Range  Forest  Reserve,  topographic 

work  in 124 

Cascade  River,  Washington,  elevation  on..  490 
Cascade  Summit,  Washington,  elevations  at  494 
Cascade  Tunnel,  Washington,  elevations  at     493 

Cassadaga,  New  York,  elevations  at 311-312 

Castell,  Texas,  elevations  at 453-454 

Catawba,  North  Carolina,  elevation  at 377 

Cathedral  Creek,  California,  elevations  on.      460 

Catharine,  New  York,  elevations  at 319 

Catlin  Hill,  New  York,  elevation  at 320 

Cato,  New  York,  elevations  at 342-343 

Cattaraugus,  New  York,  elevations  at 300 

Cayadutta  Creek,  New  York,  elevation  on.       360 
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Cedar  Creek^  Alabama,  elevation  on 404 

Cedar  Creek,  Texa«,  elevations  at 430, 431 

Cedar  BlnfE;  A  labama,  elevation  at 39t 

Cedar  Fork,  Oregon,  elevation  on 483 

Cedar  Lake,  New  York,  elevatione  near 357 

Cedar  Park,  Texas,  elevations  at 439 

Celilo,  Oregon,  elevations  at 479 

Cement,  statistics  of  prodaction  of 88-84 

Center,  Alabama,  elevations  at 888- 

380,391,394-805 
Ceuterville,  Tennessee,  geographlo  position 

of 269 

Central  Bridge,  Ke v  York,  elevations  at . . .  309 
Central  section  of  topography,  work  of . .  405-419 

Chamberlln,  T.  Cm  work  of 63-54 

Chandler,  Waahlngton,  elevation  at 511 

Ch  aotilly,  Missonri,  elevation  at 412 

Chapel  Hill,  North  Carolina,  elevation  at . .      877 

Chapman,  R.  H.,  work  of 105, 225, 265 

Charleston,  West  Virginia,  meridian  marks 

at 236-237 

Charlestown,    West     Virginia,     meridian 

marks  at 286 

Charley  Lake,  New  York,  elevations  at. . .  862-363 

Charlotte,  New  York,  elevation  at 831 

Charlotte  Center,  New  York,  elevations  at.  '  312 
Chasta  Coeta  Creek,  Oregon,  elevation  on . .  482 
Chattaroy,  Washington,  elevations  at.  486, 497, 408 

Channoey,  Georgia,  elevations  at 374, 379, 382 

Chaatanqna  Lake,  New  York,  elevation  of.      311 

ChariM,  Alabama,  elevations  at 898 

Chemical  materials,  statistics  of  prodaction 

of 84-86 

Chemistry,  allotment  of  funds  to 81 

Chemistry,  work  of  Division  of 68-69 

Chemong,  New  York,  elevations  at 804, 321 

Cheney,  Washington,  elevations  at 517 

Cherokee,  Texas,  elevations  at . . .  449-450, 452-453 
Cherry  Creek,  New  York, elevations  at..  312-313 
Cherry  Spring  Creek,  Texas,  elevation  on . .  455 
Chesapeake    and    Ohio  Canal,  elevations 

along 870 

Cheshire  triangnlation  station.  New  York, 

description  of 225 

Chester,  Washington,  elevations  at 499 

Cheviot,  Ohio,  elevation  at 416 

Chisoms  Mill,  Maryland,  elevation  at 868 

Chiwanknm,  Washington,  elevation  at 498 

Chiwanknm  Creek,  Washington,  elevation 

on 492 

Choocolocoo,  Alabama,  elevations  at 403 

Chulaflnnee,  Alabama,  elevations  at 404-405 

Chomstick  Creek,  Washington,  elevation 

on 492 

Cincinnati,  Ohio,  elevations  at 415, 416 

City  Brook,  New  York,  elevation  on 849 

Claremont,  North  Carolina,  elevation  at. . .     877 

Clark,  E.  B.,  work  of 109,331 

Clark,  W.B.,  aid  by 72 

work  of 40 

Chtfke,  F.  W.,  work  of 68-69 

Clarksburg,  West  Virginia,  meridian  marks 

at 237 

Clarks  Creek,  Washington,  elevations  on.  601, 502 

Clark  Fork,  Idaho,  elevations  at 523 

Clark  Fork,  Montana,  elevations  on 525 
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Clamie,  Oregon,  elevation  at 477 

Clatskanie,  Oregon,  elevations  at 475 

Clay,  West  Virginia,  meridian  marks  at . . .      237 

Clays,  statistics  of  production  of 83 

Clayton,  North  Carolina,  elevation  at 376 

Clayton  Center,  Iowa,  elevation  at 407 

Clealum,  Washington,  elevation  at 506 

dealnm  Lake,  Washington,  elevations  at.      491 
Clealum    Eiver,    Washington,    elevations 

on 491,506 

dear  Creek,  Washington,  elevation  on 501 

Clear  Lake,  Washington,  elevation  at 489 

Clearwater  Creek,  California,  elevation  on .      458 
Cleburne,  Tennessee,  geographic  position 

of 259 

Cleghom  Canyon,  California,  elevations  at . .      470 

Cleghom  Pass,  California,  elevation  at 470 

Clements,  J.  M.,  work  of 41 

Cleveland,  North  Carolina,  elevation  at 377 

Cleveland,  Tennessee,  elevation  at 378 

Cleves,  Ohio,  elevation  at 416 

Click,  Texas,  elevations  at 447,448 

Click  Gap,  Texas,  elevation  at 447 

Cliflbrd,  New  York,  elevations  at 840 

Clifton,  Oregon,  elevation  at 474 

Clifton  Springs  triangnlation  station,  New 

York,  description  of 225 

Clyde,  Arkansas,  elevation  at 406 

Coal,  statistics  of  production  of 80-^ 

Coal  Bank  Hill,  Colorado,  elevations  at..  421-422 

Coal  Creek,  Texas,  elevation  on 446 

Coal  Measures  of  Anthracite  Coal  Field, 

work  in 86-37 

Coast  and  Geodetic  Survey,  acknowledg- 
ments to 25 

Cobalt  oxide,  statistics  of  production  of . . .       87 
CobleskUl,  New  York,  elevations  at. .  308, 828, 830 

Cochran,  Georgia,  elevations  at 374, 379, 382 

Cocolalla,  Idaho,  elevation  at 521 

Coe,  Robert,  work  of 406,417 

Cohoes,  New  York,  elevations  at 810 

Cohutta,  Tennessee,  elevations  at 378 

Coker  Gap,  Alabama,  elevation  at 892 

Coke,  statistics  of  production  of 82-83 

Colburn,  Idaho,  elevations  at 478 

Cold  Brook,  New  York,  elevations  at 352 

Cold  Creek,  Texas,  elevation  on 452 

Coldwater,  Alabama,  elevations  at 405 

Coles  Creek,  Washington,  elevations  on  . . .      503 

Collier,  A.  J.,  work  of 60 

Colliers,  New  York,  elevations  at 808 

Colltnsville,  Alabama,  elevations  at 391, 392 

Colorado,    completed    topographic    sheets 

covering  areas  in 335 

elevations  in 420-423 

geologic  work  in 44-45 

hydrographic  work  in 71,74 

topographic  work  in 100, 101, 116-117 

Colorado  River,  Texas,  elevations  on 431, 448 

Columbia,  Oregon,  elevations  at 476 

Columbia,  Tennessee,  geographic  position 

of 259 

Columbia  River,  Washington,  elevations  on .     612 
Columbia  triangnlation  station,  Washing- 
ton, description  of 283-284 

Columbus  base  line,  Ohio,  measurement  of.      254 
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Colnmboii  triaagnlation  station,  Ohio,  de- 

noriptionof 266-267 

ColTin,  AlabamA,  elevAtions  «t 899 

ComADChe  Creek,  Texas,  elevation  on 446 

Comfort,  Texas,  elevations  at 444 

Concord,  Tennessee,  elevation  at 878 

Conley.  Georgia,  elevation  at 881 

Connecticnt,  area  surveyed  in 101 

Connell,  Washington,  elevation  at 518 

Connelly  Springs,  North  Carolinai  elevation 

at 877 

Conquest,  New  York,  elevations  at 348 

Constance,  Kentucky,  elevation  at 410 

Constitution,  Oeorgia,  elevations  at. .  873, 379, 381 

Cooke,  C.  £.,  work  of 115-116,415 

Coolidge,  Kansas,  elevation  at 409 

Coolin,  Idaho,  elevation  at 473 

Cooperstown  Junction,  New  York,  eleva- 

tionsat 808 

Coperas  Creek,  Texas,  elevation  on 427 

Coppeln,  Missouri,  elevation  at 413 

Copper,  statistics  of  production  of 79 

Corbett,  Oregon,  elevation  at 477 

Cork,  Georgia,  elevations  at 874, 379, 381 

Coming,  New  York,  elevations  at 308 

Correspondence  and  records,  work  on 158 

Corundum  and  emery,  statistics  of  produo> 

tlonof 84 

Cosy  Dell,  California,  elevations  at 467 

Cottle V ille.  Missouri,  elevation  at 418 

Cottonwood  Creek.  Texas,  elevations  on...      436 
Cougar  Creek,  Washington,  elevation  on..      493 

Countryman,  New  York,  elevations  at 850 

Coupland,  Texas,  elevations  at 485 

Cove,  Maryland,  elevations  at 868 

Cove  Creek,  North  Carolina,  elevation  at. .      876 
Cowans  Creek,  Alabama,  elevations  along  388, 896 

Cox,  Georgia,  elevation  at 882 

Crab  Apple  Creek,  Texas,  elevation  on....     457 
Crabtree,  North  Carolina,  elevations  at....      885 

Crabtree  Run,  Maryland,  elevation  on 865 

Cragin,  F.  W.,  work  of 65 

Craggie  Hope,  Tennessee,  geographic  posi- 
tion of 258 

Cranberry  Creek,  New  York,  elevations  at.      361 

Crater  Ridge,  California,  elevation  at 450 

Cretaceous  fossils,  work  on 08-67 

Crockett,  New  York,  elevations  at 334-335 

Crooked  Riffle,  Oregon,  elevation  at 482 

Crookston,  Minnesota,  meridian  marks  at. .      261 
Cross  triangnlation  station,  Montana,  de- 
scription of 279 

Cross,  Whitman,  work  of 45-46 

Crowe,  H.  S.,  workof 124,496,501 

Cuba,  New  York,  elevations  at 301 

Cumberland,  Maryland,  elevation  at 863 

Cumberland,  Washington,  elevations  at. .  503-504 

Cummin,  R.  D.,  workof 109,316,321 

Curtice,  Cooper,  workof 39-40 

Cushing,  H.  P.,  work  of 35 

Custer,  South  Dakota,  meridian  mark  at. . .      267 

Cypress  Creek,  Texas,  elevations  on 445 

Cypress  Mill,  Texas,  elevations  at 445 
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Dailey,  Alabama,  elevation  at 895-396 

Dale,  T.N.,  workof 34 

Dall,  W.  H.,  workof 67-68 

Dallas,  Georgia,  elevations  at 879 

Dalles  ( The) ,  Oregon,  elevations  at 479 

Dalton,  Georgia,  elevation  at 878 

Dames  Ferry,  Georgia,  elevation  at. .  874, 879, 381 
Dan  triangnlation  station,  Maryland,  de- 
scription of 230 

Dana  Fork,  California,  elevation  at 469 

Darden  Springs,  Texas,  elevations  at 432, 483 

Dardenne,  Missouri,  elevation  at 418 

Darks  Mill,  Tennessee,  geographic   posi- 
tion of 259 

Darrington,  Washington,  elevations  at 488 

Darton,  N.  H.,  work  of 41,42,69,70,78 

Davis,  A.  P.,  workof 69-70,289 

Dawson,  Alabama,  elevations  at 892 

Day,  David  T.,  work  of 76 

Dayton,  New  York,  elevations  at 800 

Deadmans   Creek,  Washington,  elevation 

on 496 

Deadman Creek,  Washington,  elevations  on.  407 
Deadmans  Point,  California,  elevation  at ..  470 
De  Armanville,  Alabama,  elevations  at. .  402-408 
Deep  Creek,  California,  elevations  on. . . .  400, 470 
Deer  Creek,  Washington,  elevations  on..  487,497 

Deerfleld,  New  York,  elevation  at 846 

Deer  Island,  Oregon,  elevation  at 476 

Deer  Park,  Maryland,  elevations  at 868 

Deer  Park,  Washington,  elevations  at...  486,499 

Delanson,  New  York,  elevation  at 809 

Delaware,  topographio  surveys  in 101 

Delaware  and  Hudson  Canal   Company's 

Railroad,  elevations  along 804-309 

De  Luz,  California,  elevatians  at 465 

Delphi,  Califomia,  elevations  at 462 

Denmans  Bridge,  Alabama,  elevation  at . . .  404 
Denver  sad  Rio  Grande  Railroad,  elevations 

along 422-428 

Denser,  W  isconsin,  elevation  at 420 

Deschutes,  Oregon,  elevation  at 479 

Deschutes  River,  Oregon,  elevations  on 479 

De  Smet,  Montana,  elevation  at 529 

Devils  Gate  Pass,  California,  elevation  at .  467 
Devils  Lake,  North  Dakota,  meridian  marks 

at 262 

Devonian  fossils,  work  on 86,62 

Dickson,  Tennessee,  geographic  position  of.      258 

Diller,  J.S.,  work  ot 50-51 

Disbursements    and    accounts,    work    of 

Division  of 159-160 

District  of  Columbia,  geologic  work  iu 39, 41 

topographic  work  in 101 

Dixie  triangnlation  station,  Oregon,  descrip- 
tion of 287 

Documents,  correspondence,  and  records, 

work  of  division  of 157-158 

Dodwell,  Arthur,  work  of 139 

Dolgeville,  New  York,  elevation  at 34B 

Donaldsons  Ford,  West  Virginia,  elevations 

at 870 
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Donglaa,  E.  M.,  work  of. . .  99, 1 16, 119, 221, 420, 423 
Donst  triangnlAtioii  station,  Idaho,  deacrip- 

tlonof 281 

Dover,  Korth  CaroUoa,  elevation  at 870 

Dock  Junction,  Georgia,  elevation  at 383 

Dragoon    Creek,    Washington,   elevations 

on 496,498 

Dry  Creek  Mountain,  Wyoming,  descrip- 
tion of  triangalation  station  on ... .      273 

Dryden ,  New  York,  elevations  at 326 

Daanesburg,  New  York,  elevations  at 309 

Dabaque,  Iowa,  elevation  at 407 

Dudley,  Washington,  elevations  at 506-507 

Duke,  Basil,  work  of 113 

Duke,  Alabama,  elevation  at . . , 401 

Duncan,  Montana,  elevation  at 527 

Dunkirk,  New  York,  elevations  at 209, 310 

Dunnington,  A.  F.,  work  of 120 

Dnrango,  Colorado,  elevation  at 420 

Durham,  North  Carolina,  elevation  at 376 

Dutch  Mills,  Arkansas,  elevation  at '    406 

Dutzon,  Missouri,  elevation  at 413 

Duval,  Texas,  elevation  at 438 

Dying  Creek,  Alabama,  elevation  on 404 

E. 

Kagle  Bay,  New  York,  elevation  on 365 

Eagle  Gorge,  Wash ington,  elevations  at. . . .      604 

East  Ithaca,  New  York,  elevations  at 327 

East  Cobleskill,  New  York,  elevation  at. . .      829 

East  Coming,  New  York,  elevations  at 303 

East  Gadsden,  Alabama,  elevation  at 400 

Eastman,  Georgia,  elevations  at 874, 379, 882 

Easton,  Washington,  elevations  at 505, 506 

East  Portland,  Oregon,  elevation  at 477 

East  Fnyallup,  Washington,  elevation  at. .      602 

East  Spencer,  New  York,  elevations  at 824 

East  Spokane,  Washington,  elevations  at..  499 
East  Williamson,  New  York,  elevation  at . .  332 
East  Worcester,  New  York,  elevations  at. .      308 

Eckert,  J.,  work  of 155 

Eddy,  Montana,  elevation  at 520 

Edgecomb,  Washington,  elevations  at 487 

Editorial  division,  work  of. 142 

EdwardsviUe,  Alabama,  elevation  at.  396,403-404 

EIIk>w  Bridge,  New  York,  elevation  at 362 

Eldorado,  California,  elevation  at 461 

Eldridge,  G.  H.,  work  of 41, 128, 131-132 

Elgin,  Texas,  elevations  at . . .  424, 425, 434, 435, 437 
Elisabeth,  West  Yirgiuia,  meridian  marks 

at 287-238 

EliKabeth  Mountain  triangulation  station, 

Utah,  description  of 276 

Elk,  Washington,  elevations  at 496 

Elkader,  Iowa,  elevation  at 407 

Elk  Creek,  Montana,  elevation  on 524 

Elkdale,  New  York,  elevations  at 300 

Elk  Park,  Colorado,  elevadons  at 422 

Elk  River,  Oregon,  elevation  on 481, 483 

Elk  triangulation  station.  South  Dakota, 

description  of 266 

Ellensburg,  Washington,  elevations  at. . .  507, 508 

Ellen  wood,  G^rgia,  elevations  at 373, 379, 381 

Ellisport,  Idaho,  elevation  at 523 

Elm  Creek,  Texas,  elevation  on 428,  453 
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Elmira,  Idaho,  elevations  at 473 

Elmira,  New  York,  elevations  at 304 

Elm  wood.  North  Carolina,  elevation  at 377 

Elrod.M.J.,aid  by 74 

Eltopia,  Washington,  elevations  at 513 

El  Tore  triangulation  station,  California, 

description  of 289-290 

Emerson,  B.  K.,  work  of 33 

Emery,  Roe,  work  of 74 

Emery,  S.  M.,  aid  by 74 

Emmons,  S.  F.,  work  of 43-45 

Empire,  Georgia,  elevation  at 374, 379, 382 

Enchanted  Rock,  Texas,  elevation  on 456 

Engraving  and  printing,  work  of  division 

of 155-157 

Enos,  New  York,  elevation  at 354 

Entiat,  Washington,  elevations  at 484 

Entlat  River,  Washin  gton,  elevation  s  on . . .      488 

Enumclaw,  Washington,  elevations  at 603 

Erie  Canal,  elevations  along! 309-310 

Erie  Railroad,  elevations  along 299-304 

Erin,  New  York,  elevations  at 322 

Erwlns,  New  York,  elevations  at 803 

Escondido,  California,  elevations  at 462 

Escondido  River,  California,  elevation  on. . .      462 

Esperance,  New  York,  elevation  at 809 

Etna,  New  York,  elevations  at 326, 327 

Euchre  Creek,  Oregon,  elevations  on 482, 483 

Eolaton,  Alabama,  elevation  at 405 

Evans,  H.  C,  work  of 155 

Evaro,  Montana,  elevation  at 528 

Everett,  Georgia,  elevation  at 374, 380, 383 

Everett  and  Monte  Cristo  Railway,  eleva- 
tions along 486 

Evitts    triangulation    station,    Maryland, 

description  of 229 

Ewell,  Tennessee,  geographic  position  of. . .      259 

Ewing  Gap,  Alabama,  elevation  at 391 

Ewing    triangulation    station,    Montana, 

description  of 278 

Exchange  lists,  showing  correspondents 
who  receive  publications  of  Sur- 
vey    163-197 

Expectation  Mountain,  Colorado,  elevation 

at 421 

F. 

Fairbanks,  Harold,  work  of 49 

Fairfield,  New  York,  elevations  at 848 

Fairland,  Texas,  elevations  at 441, 449 

Fairmont,  West  Virginia,  meridian  marks 

at 238 

Fair  Plains,  California,  elevation  at 470 

Fairport,  New  York,  elevations  at 836 

Fairview,  Oregon,  elevations  st 477 

Fairview  triangulation  station,  Maryland, 

description  of 227 

Fairville,  New  York,  elevations  at 337-338 

Faison,  S.  L.,  work  of 103,233 

Fallbrook,  California,  elevations  at 465 

Fall  Brook  Railway,  elevations  along 320 

Falling  Creek,  North  Carolina,  elevation  at.      876 

Falls  Brook,  New  York,  elevation  on 362 

Falls  Creek,  Texas,  elevation  on 450 

Fargo,  North  Dakota,  meridian  marks  at. . .      268 
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Farisb,'W.A..work  of 74 

Fanner,  R.  A.,  work  of 122,483 

Farrington,  Califomia,  elevation  at 458 

Fawn  Lake,  New  York,  elevadons  on 8SS-356 

Fayette,  New  York,  description  of  trianga- 

lation  station  at 223 

Fayetterille,     West    Virginia,     meridian 

marks  at 238 

Fedor.  Texas,  elevations  at 429 

Feldspar,  statistics  of  production  of 88 

Fellows,  A.  L.,  work  of 74 

Fernando  Creek,  Texas,  elevation  on 453 

Field  Creek,  Texas,  elevations  on 452 

Fields  triangulation  station,  Oregon,  de- 
scription of 289 

Fifteen-mile  Point,  Califomia,  elevation  at .      470 

Financial  statement 159-160 

Fines  Creek.  North  Carolina,  elevations  at.      385 

Firestone,  Alabama,  elevation  at 392, 394 

Fish  Lake,  Washington,  elevations  at .  491, 496-497 

Fitch,  C.  H.,  work  of 90,125 

FoUett,  W.  W.,  aid  by 74 

Fonda,  New  York,  elevations  at 860 

Fontaine,  W.  M.,  work  of 66 

Forest  Lawn,  New  York,  elevations  at ... .      831 

Forest  Lodge,  New  York,  eUtvatlon  at 356 

Forestport,  New  York,  elevations  at 351 

Forest  reserves,  provision  for  survey  of 97 

work  in 11-12, 58-60, 105-106, 119-125 

Forestry,  allotments  of  f imdA  to  work  in  . .        81 

work  in 138-140 

Fortier,  Samuel,  work  of 75 

Fort  Payne,  Alabama,  elevations  at 393-394 

Fort  Plain,  Now  York,  elevations  at 329 

Fort  Thomas,  Kentucky,  elevation  at 416 

Fortune  Creek,  Washington,  elevation  on. .      491 

Foss  River,  Washington,  elevation  on 494 

Foster  Creek,  Oregon,  elevation  on .  .* 483 

Foster  Creek  Riffle,  Oregon,  elevation  at. . .      483 

Fourth  Lake,  New  York,  elevation  on 365 

Flag  Creek,  Texas,  elevation  at 454 

Flathead  Forest  Reserve,  topographic  work 

in 105 

forestry  work  in 138 

Flathead  River,  Montana,  elevations  on 527 

Fletcher,  L.  C,  work  of 123, 134, 464, 485 

Flint,  statistics  of  production  of 88 

Flint  Hill,  Missouri,  elevation  at 413 

Flintstone,  Maryland,  elevations  at 368 

Flippin,  Georgia,  elevation  at 381 

Florence,  Kentucky,  elevation  at 416 

Florence,  Texas,  elevations  at 434 

Florida,  topographic  surveys  in 101 

Florilla,  Georgia,  elevation  at 881 

Floy,  Alabama,  elevations  at 393 

Floyd,  Maryland,  elevation  at 365 

Fluorspar,  statistics  of  production  of 86 

Frankfort,  New  York,  elevation  at 345, 347 

Frankfort  Hill,  New  York,  elevation  at. . . .  345 
Frank,  Tennessee,  geographic  i)osition  of. .  258 
Franklin,  Tennessee,  geographic  position  of  259 
Franklin,  West  Virginia,  merld  ian  marks  at     239 

Franklinton,  New  York,  elevations  at 830 

Fran  kport,  Oregon,  elevation  at 482 

Frankville,  Maryland,  elevation  at 365 

Fredericksburg,  Texas,  elevations  at 443-444 
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Fredonia,  New  York,  elevations  at 310, 312 

Freeville,  New  York,  elevations  at 327 

French,  F.  C,  work  of 411 

Friday  Creek,  Washington,  elevations  ou . .      505 

Friendship,  New  York,  elevations  at 301 

FriendsviUe,  Maryland,  elevation  at 366 

Frost  triangulation  station,  Washington, 

description  of 283 

Frostburg,  Maryland,  elevations  at 363 

Frost  Creek,  Texas,  elevations  on 434 

Fry,  E.  M.,  work  of 483 

Fuels,  statistics  of  production  of 80-83 

I  Fuller's  earth,  statistics  of  production  of. . .  87-88 
Fulton,  New  York,  elevation  at...  338-339,340-341 

Fulton  Chain,  New  York,  elevations  at 355 

Fultonham,  New  York,  elevation  at 330 

FultonviUe,  New  York,  elevation  at 330 

Fumiss,  New  York,  elevations  at 835 


G. 


Gabriel  River,  Texas,  elevations  on 439 

Gadsden,  Alabama,  elevations  at.  389, 390, 399, 400 

Galena,  Washington,  elevation  at 405 

Gannett,  Henry,  work  of 138 

Gannett,  S.  S.,  work  of 103, 

104,107,137.254,257,285 

Garden,  Kansas,  elvations  at 408 

Gardi,  Georgia,  elevation  at 874,380.383 

Gamavillo,  Iowa,  elevation  at ...  1 407 

Gamer,  North  Carolina,  elevation  at 376 

Garnet,  statistics  of  production  of 84 

(renoa  triangulation   station,  New   York, 

description  of 222 

General  Land  Office,  acknowledgments  to. .        25 

Genesee  River,  New  York,  elevation  on 331 

Geneva  triangulation  station.  New  York, 

description  of 224 

Geography,  work  in 138 

Geologic  Branch,  work  of 33-90 

Geologic  folios  in  preparation,  li st  of 149 

Geologic  maps,  list  of 147-149 

work  on 146-149 

Geologic  work,  allotments  of  funds  to 28-29 

Geology,  work  of  Division  of 33-61 

Georgia,  correction  for  elevatir  ns  in 387 

elevations  in 378-383 

geologic  work  in 38 

hydrographic  work  in 72 

topographic  work  in 100, 101,  111 

Gerdine,  T.  Gm  work  of 53,124 

Getchell,  Washington,  elevation  at 486 

Gibbon,  Washington,  elevation  at 511 

Gibsonville,  North  Carolina,  elevation  at. . .      877 

Giddings,  Texas,  elevations  at 426, 427, 428 

Gila  River,  Arizona,  hydrographic  work  on.  69-70 

Gilbert,  G.K.,  work  of 36 

Gilbert,  W.  W.,  work  of. 316, 321, 344 

Gilbert  Peak  triangulation  station,  Utah, 

description  of 275 

Gilberts  Mills,  New  York,  elevations  at 340 

Oilman  Lake,  New  York,  elevations  at 363 

Gilpentown,  Maryland,  elevation  at 368 

Girty,  G.  H.,  work  of. 43,61-62 

Gise,  Maryland,  elevation  at 366 

Glacial  geology,  work  in 53-54 
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Glade,  WMhington,  elevation  at 613 

Olen  Alpine,  Korth  CaroliDa,  eleyation  at. .      377 

Glencoe,  Alaluuna,  elevations  at 809, 400 

Olenn,  L.  C,  work  of 40 

Qlenvilie,  Weet  Virginia,  meridian  marks 

at 239 

GloversviUe,  New  York,  elevations  at 861 

Goble,  Oregon,  elevations  at 475^76 

Godwin,  Tennessee,  geographic  position  of.  259 
Qodwinsville,  Georgia,  elevationsat. .  874, 370, 382 

Gold  Beach,  Oregon,  elevations  at 482 

Goldsboro,  North  Carolina,  elevation  at  —      376 

Gold,  statistics  of  production  of 79 

Goodohild*s  Spar,  Montana,  elevation  at. . .      525 

Goode.  R.  U.,  work  of 99, 117, 119, 221, 467 

Goodman,  Texas,  elevation  at 431 

Groodrich,  Tennessee,  geographic  position 

of 259 

Gtorman,  Maryland,  elevations  at 868 

Gorman,  Tennessee,  geographic  position  of.      258 

Gortner's  Mill,  Maryland,  elevation  at 367 

Goshen,  Alabama,  elevations  at 897, 398 

Gould,  C.  N.,  work  of 65 

Government  Printing  Office,  acknowledg- 

mentsto 25 

Grafton,  West  Virginia,  meridian  marks 

at 239-240 

Graham,  Georgia,  elevation  at 874, 380, 382 

Graham,  North  Carolina,  elevation  at 877 

Graham,  Tennessee,  geographic  position  of.  259 
Grand    Forks,    North    Dakota,    meridian 

marks  at 262-263 

Granite,  Idaho,  elevation  at 521 

Granite  Falls,  Washington,  elevation  at. . . .      487 

Granite  Monntain,  Texas,  elevation  at 449 

Grant  Lake,  California,  elevation  at 459 

Grants,  Oregon,  elevation  at 480 

Grantsville,  Mary  land,  elevations  at 365 

Grantsville,  West  Virginia,  meridian  marks 

at 240 

Graphite,  statistics  of  prodaction  of 89 

Graphite,  Texas,  elevation  at 442 

Grassy  Creeir ,  Texas,  elevation  on 427 

Gravelly  Creek,  Texas,  elevations  on 427 

Great  Northern  Railway,  elevations  along.     471, 

472-473,492-495,496 

Great  Valley,  New  York,  elevations  at 316 

Greele.v,  Iowa,  elevation  at 407 

Greenhorn  triangnlation   station,  Oregon, 

description  of 286 

G  reenlee,  North  Carolina,  elevation  at 877 

Green  River,  Washington,  elevatioDs  on.  504, 505 

Green  Valley,  California,  elevations  at 463 

Greensboro,  North  Carolina,  elevations  at. .      877 

Greens  Creek,  Texas,  elevation  on 430 

Gregory,  H.  £.,  workof 35,63 

Gresston,  Georgia,  elevations  at 374, 379. 382 

Griffin,  W.  H..  work  of 113, 1 14, 418, 420 

Grinders,  Tennessee,  geographic  i>osition 

of 259 

Grindstones,  statistics  of  production  of . . . .       84 

Griswold,  L.  S.,  workof 46 

Griawold,  W.  T.,  workof 103,222 

Grover,  Missouri,  elevation  at 412 

Grunsky,  C .  £.,  papers  prepared  by 75 

Gnest,  Alabama,  elevations  at 393 


Guthrie,  Oklahoma,  elevations  at 418 

Guttenberg,  Iowa,  elevation  at 407 

Gypsnm,  statistics  of  production  of 85 


H. 


Hadkett,  M.,  work  of 414 

Hagerstown,  Maryland,  meridian  marks  at.      238 

Bagne,  Arnold,  workof 47-48 

Hall,B. M.,  workof 72 

Hall,  W.  C,  work  of 110,111,388 

Hallook,  Minnesota,  meridian  marks  at 281 

Hallsville,  New  York,  elevation  at 329 

Hamilton,  Washington,  elevations  at 488 

Hamilton  Branch,  Texas,  elevation  on 445 

Hanfllton  Lake,  New  York,  elevation  at. . . .     862 

Hamlet,  New  York,  elevations  at 313 

Hamlin,  West  Virginia,  meridian  marks  at.      240 

Hammond,  W.  F.,workof 299,380 

Hancock,  Maryland,  elevation  at 360 

Hangman  Creek,  Washington,  elevations 

on 500,519 

Hannegan,  Duncan,  workof 115 

Hannibal,  New  York,  elevations  at 335 

Hardy,  California,  elevation  at 457 

Harper,  Walter  R.,  work  of 888 

Harpersville,  New  York,  elevations  at 306 

Harriston,  Washington,  elevations  at. . . .  516, 517 
HarrisviUe,  West  Virginia,  mwidian  marks 

at 241 

Harrison,  D.  C,  work  of 122,471 

Harronn, P. £.,  workof • 74 

Hartfield,  New  York,  elevations  at 811 

Hartford,  Washington,  elevation  at 486 

Hartford  Junction,  Washington,  elevations 

at 486 

Hartland,  Kansas,  elevation  at 409 

Harveys  Creek,  Texas,  elevation  on 430 

Haskell,  G.L.,  work  of 50 

Hatton,  Washington,  elevations  at 514 

Hauser  Junction,  Idaho,  elevation  at 520 

Hawkms,  G.  T.,  work  of 103, 104, 225, 233, 260 

Hayes,  C.  W.,  work  of 38 

Hajes,  Maryland, elevation  at 863 

Hazlehurst,  Georgia,  elevations  at 374, 379, 882 

Hebron,  Alabama,  elevations  at 401 

Hebron,  Kentucky,  elevation  at 4 16 

Heck  Spring  Branch,  Texas,  elevation  on  . .      452 

Hector,  California,  elevation  at 458 

Heflin,  Alabama,  elevations  at 404 

Helena,  Groorgia ,  elevation  at 382 

Hell  Roaring  triangnlation  station,  Idaho, 

description  of 282 

Henrico,  Georgia,  elevation  at 381 

Henry  Creek,  Montana,  elevations  at 526 

Herkimer,  New  York,  elevations  at 350 

Hermosa  Park,  Colorado,  elevations  at .. .  420-421 

Heron,  Montana,  elevation  at 524 

Herrold,G.  H.,workof 119,461.464 

Herron,  W.  H.,  work  of 115, 1 19 

Hesperia,  California,  elevations  at ... .  468, 460, 470 

Hessville,  New  York,  elevation  at 329 

Hewitt,  C.  E.,  workof 414 

Hickory,  North  Carolina,  ele  vation  at 377 

Hickory  Creek,  Texas,  elevations  on 454, 455 

Hicks,  Alabama,  elevations  at 405 
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HlghlAnd  Jnnetion,  ColIfornlA,  eleration  »t.     467 
High  Point,  North  CaroUiui,  elevations  at. .      877 
High  Bock  triangnlation  station.  Mary- 
land, descriptloD  of. 881 

High  School  triangnlation  station,  Wyom- 
ing, description  of 267 

Hlldebran,  Korth  Carolina,  elevation  at 377 

Hill,  &.T.,  work  of 42-43,66-56,138 

Hlll6brand,F.  W.,workof 68,69 

Hi]ler8,J.K.,workof 140 

Hill  road,  New  York,  elevation  on 347 

HiU8,E.O..workof 121 

Hills,  R.  C,  work  of 46 

HiUsboro,  Korth  Carolina,  elevations  at 877 

Hinckley,  New  York,  elevations  at 851 

Hinman,  J.  A.,  work  of 423 

HinmansvUle,  New  York,  elevation  at 889 

Hinsdale,  New  York,  elevations  at 801 

Hinton,  West  Virginia,  meridian  marks  at . .      241 
Hohenwald,  Tennessee,  geographic  position 

of 259 

Hokes  Blnff,  Alabama,  elevations  at 899, 400 

Holbrook.  Oregon,  elevation  at  .•••. 476 

Holton,  Georgia,  elevations  at 874, 879, 881 

Hollow,  Miasoari,  elevation  at 412 

Holmee,J.A.,  aid  by 66,72 

Holman,  J.  L.,  work  of 412 

Holman,  Paul,  work  of 115,412 

Holmes  Spur,  Washington,  elevation  at. . . .     608 

Hondo  Creek,  Texas,  elevation  on '.      448 

Hones  Cave,  New  York,  elevations  at 809 

Honey  Creek,  Texas,  elevation  on 448 

Honnedaga,  New  York,  elevations  at.  854, 856, 357 
Honnedaga  Lake,  New  York,  elevations 

near 353 

Hoodoo,  Idaho,  elevation  at 471 

Hoodoo  Lake,  Idaho,  elevation  at 521 

Hood  River,  Oregon,  elevation  at 478 

Hooper,  New  York,  elevations  at 806-306 

Hope,  Idaho,  elevation  at 523 

Homellsville,  New  York,  elevations  at 302 

Homer,  Tennessee,  geographic  position  of. .      260 
Horseheads,  New  York,  elevations  at.  804, 31^-317 

Horseshoe  Falls,  Oregon,  elevation  at 478 

Horse  Springs,  California,  elevations  at ... .      468 
Hot  Springs,  North  Carolina,  elcTations  at.     878, 

886-^7 
Hot  Springs,  Washington,  elevations  at. . . .      604 
Houston  and  Texas  Central  Kailroad,  eleva- 
tions along 424-426 

Houlton,  Oregon,  elevations  at 476 

Howe,  Ernest,  aid  by 45 

Hnbbard  Creek,  Oregon,  elevation  on 481 

Hnmphrey,  New  York ,  elevations  at 816 

Hnntington,  West  Virginia,  meridian  marks 

at 241 

Hunt  toons,  California,  elevations  at 457 

Hurley,  Alabama,  elevation  at 891 

Humphreys,  D.  C.workof 72 

Hunter,  H.  C,  work  of 140 

Hyde,  G.  E.,  work  of 117,123,491 

Hydrography,  allotments  of  fuuds  to 81-32 

work  of  Division  of 09-76 
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Idaho,  completed  topographic  sheets  corer- 

ing  areas  in 186 

descriptions  of  triangnlation  stations 

In  Montana  and 278-283 

elevations  in 471-474,620^24 

geologic  work  in 48,60 

hydrographic  work  in 74 

topographic  work  iu.  100, 101, 117-118, 121-122 
Idaho-Montana  boundary  line,  survey  of.  106-107 

Hion,  New  York,  elevations  at 347 

Illinois,  completed  topographic  sheets  oov- 

eringareaain 136 

topographic  work  in 100, 101, 115 

IIllnoLs  River,  Oregon,  elevations  on 482 

Hlustrations,  work  of  Division  of 140-141 

Index,  Washington,  elevations  at 496 

Index  triangulation  station,  Washington, 

description  of 284-286 

Indiana,  hydrographic  work  in 72 

topographic  work  in 101 

Indian  Territory,  completed  topographic 

sheets  covering  areas  in 186 

geologic  work  in 43 

paleontologic  work  in 61-62 

topographic  work  iu 101, 104-105, 125-126 

Indian  Territory-Oklahoma  boundary  line, 

survey  of 99 

Inituorial  earth,  statistics  of  production  of. .  84 
Inghams  Mills,  New  York,  elevations  at. . .  348 
Insuie  asylum  triangnlation  station,  Ohio, 

description  of 257 

International  and  Great  Northern  Railroad, 

elevations  along 438 

lona,  Washington,  elevations  at 516 

Iowa,  completed  topographic  sheets  cover- 
ing areas  in 135 

elevations  in 407 

topographic  work  in 100, 101, 113, 114 

Ira,  New  York,  elevations  at 342 

Iron  and  steel,  statistics  of  production  of. . .       78 

Irondequoit,  New  York,  elevation  at... 331 

Irondequoit  Bay,  New  York,  elevation  at . . .  331 
Iron  Hill,  Tennessee,  geographic  position  of.      259 

Iron  Mountain,  Michigan,  elevation  at 411 

Iron  ores,  statistics  of  production  of 79 

Iron  ores  of  New  York,  study  of 36 

Irving,  J.  D.,  work  of 44 

Ithaoa,  New  York,  elevation  at 327 


J. 


Jack,  J.  G.,  work  of 189 

Jackmans  Creek,  Washington,  elevation  on .      488 

Jackson,  Greorgia,  elevations  at 874, 379, 381 

Jacksonville,  Alabama,  elevations  at 396, 

807,399,401 

Jaggar,  T.  A.,  work  of 43,44.47 

Jamestown,  North  Carolina,  elevation  at. . .      377 

J.  D.  Creek,  Texas,  elevation  on 427 

Jenifer,  Alabama,  elevations  at 406 

Jenkins,  Alabama,  elevations  at *  396, 398 

Jennings,  J.  H.,  work  of 108, 110, 314, 803 
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Jenklusburg, Georgia,  elevations  at..  374, 379, 881 

Jesup,  Georgia,  elevatioiie  at 374, 380, 383 

Jocko,  Montana,  elevation  at 528 

Jocku  River,  Montana,  elevations  on 528 

John  Day,  Oregon,  elevations  at 474, 480 

John  Day  River,  Oregon,  elevations  on  . .  474, 480 

Johnson,  A.  J.,  irorkof 139 

Johnson,  W.D.,  work  of 69,70 

Johnson  Creek,  Texas,  elevation  on 451 

Johnsontown,  West  Virginia,  elevations  at.      870 
Johnsonville,  Tennessee,  geographic  posi- 
tion of 258 

Johnston,  C.  T.,  work  of 75 

Johnstown,  New  York,  elevations  at 361 

Jordan  Creek,  California,  elevation  on 458 

Juliette,  Georgia,  elevations  at 874, 379, 381 

Junction,  Washington,  elevations  at 500 

Jupiter,  North  Carol ina,  elevation  at 386 

Jurassic  fossils,  work  on 66 

K. 

Kalloch,  H.K.,  work  of 491 

Kansas,  completed  topographic  sheets  cover- 
ing areas  in 135 

elevations  in 407-111 

hydrographic  work  in 73 

paleontologic  work  in C3-64 

topographic  work  in 100, 102, 114-1 15 

Kearney,  Maryland,  elevations  at 368 

Keenbrooke,  California,  elevations  at 467 

Keener,  Alabama,  elevations  at 390 

Keith,  Arthur,  work  of 39 

Kelley s,  New  York,  elevations  at 809 

Kellys  Landing,  Tennessee,  geographic  po- 
sition of 260 

Kemp,  J.  F.,  work  of 35 

Kendalls,  New  York,  elevations  at 320 

Kennewick,  'Washingtx>n,  elevation  at 512 

KennewickCanalfWashingtoniClevation  on.      512 
Kentucky,  completed   topographic   sheets 

covering  areas  in 136 

elevations  in 416 

geologic  work  in 87-38 

topographic  work  in   100, 102,  111,  115-116 

Ken  wells.  New  York,  elevations  at 358-359 

Key,  Alabama,  elevations  at 888 

Keyser,  Maryland,  elevations  at 363 

Keyser,  West  Yirginia,  meridian    marks 

at 241-242 

Killbuck,  New  York,  elevations  at 300, 815-816 

Kimmins,  Tennessee,  geographic  position  of.      259 

Kindle,  £.  M.,  work  of 62 

Kingsland,  Texas,  elevations  at 441, 442 

Kingston,  North  Carolina,  elevation  at 876 

Kingston   Springs,  Tennessee,  geographic 

poaitionof 268 

Kingwoodf  West  Virginia,  meridian  marks 

at 242 

Klona,  Waahington,  elevation  at 512 

Kitohing  Peak  triangnlation  station,  Cali- 
fornia, description  of 290 

Kline,  Washington,  elevations  at 617 

Knappa,  Oregon,  elevations  at 474 

Knapps  Creek,  New  York,  elevation  at 814 

Knappa  Ferry,  Washington,  elevation  at. . .      483 
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Knecht,  C.  E.,  work  of 50 

Knowlton,  F.  H. ,  work  of.. 06-67 

Knoxville,  Tennessee,  elevation  at 878 

Kootenai,  Idaho,  elevations  at 522 

Krug,  Maryland,  elevation  at 366 

Kiibel,  8.  J.,  work  of 155-157 

Kwittsehda  Creek,  Washington,  elevation 

on 486 

L. 

Lackey  Gap,  Alabama,  elevations  at 891 

,  Ladiga,  Alabama,  elevations  at 395 

Lagrange,  North  Carolina,  elevations  at 876 

Lake,  Miasouri,  elevation  at 412 

Lake,  Washington,  elevations  at 518 

Lake  Cassady,  Washington,  elevation  at . . .      486 

Lake  Peiid  d'Oreille,  Idaho,  elevation  at 522 

Lake  Pleasant,  New  York,  elevatious  at. .  359-360 

Lake  Tanaya,  California,  elevations  at 460 

Lakeside,  New  York,  elevations  at 332 

Lakeview  triangnlation  station,  California, 

description  of 291 

Lakota,  North  Dakota,  meridian  marks  at. .      263 
La  Motte  trianguiation  station,  Utah,  de- 
scription of 276-277 

I  Lane,  A.  C,  aid  by 72 

Lang  Creek,  Texas,  elevation  on 454 

Lansing,  New  York,  elevations  at 340 

Laoua,  New  York,  elevations  at 310-311 

La  Rue,  Charles,  work  of 412 

Las  Flores,  CuUfomia,  elevation  at 466 

Las  Flores  Creek,  California,  elevations  a:  .      466 
Las  Pulgas  Corral,  California,  elevations  at .      466 

Lataurelle,  Oregon,  elevation  at 477 

Lawson,  A.  C,  work  of 49 

Lead,  statistics  of  production  of 79 

Leander,  Texas,  elevations  at 489 

Leavenworth,  Washington,  elevations.at. . .      492 

Leesburg,  Alabama,  elevations  at 389 

Lees  Creek,  A  rkansas,  elevation  at 406 

Leeaville,  New  York,  elevations  at 828 

Leevining  Creek,  CaUfomia,  elevation  on .  458, 469 
Lehigh  Valley  Railroad,  elevations  along.  3ia-319, 

822-323.  327, 811-342 

Leiberg.  J.  B.,  work  of 138 

Leicester,  North  Carolina,  elevations  at ... .      884 
Leidy  Peak  triangnlation  station,  Utah,  de- 
scription of 271 

Leith,C.K..  work  of 41,42 

Leland,  W  isoonsin,  elevation  at 420 

Lenoir,  Tennessee,  elevation  at 378 

Lester,  Washington,  elevations  at 505 

Lestershire,  New  York,  elevations  at 306 

Levcimen,  list  of 292-296 

Leverett,  Frank,  work  of 63-54, 72 

papers  prepared  by 76 

Lewis  and  Clarke  Forest  Reserve,  topo- 
graphic work  in  105,120-121 

Lewisburg,  West  Virginia,  meridian  marks 

at 242 

Lexington,  North  Carolina,  elevation  at. . . .      377 

Lexington,  Oklahoma,  elevation  at 417 

Lexington,  Texas,  elevations  at 429, 433-434 

Liberty  Hill,  Texas  elevations  at 439. 440 

Liberty  Lake,  Washington,  elevations  on  . .      499 
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Library,  work  of  tbe I«l-ie2 

Lightning  Creek,  Idaho,  elevation  at 523 

LiUydale,  Kew  York,  elevatiuns  at 311 

Limestone  for  iron  flax,  statiatics  of  pro> 

dnotion  of 90 

Limeatone,  New  York,  elevation  at 316 

Lincoln,  Texaa,  elevations  at 428, 429 

Lind,  Washington,  elevation  at 515 

Linda  Rosa,  California,  elevations  at 464-46^ 

Linda  Vista  Mesa,  California,  elevations  at.      463 

Lindgren,  Waldemar,  work  of 48 

Lindsay,  W.  A.,  work  of 121,122 

Li  nnton,  Oregon,  elevation  at 476 

Lippincott,  J.B.,  work  of 74 

Littig,  TexM,  elevations  at 436,437 

Little  Alom  Creek,  Texas,  elevation  on  ....      430 
Little  Barton  Creek,  Texas,  elevation  on . . .      445 

Little  Bear  Creek,  Oregon,  elevation  on 483 

Little  Cove  Creek,  Alabama,  elevation  on . .      399 
Little  Creek,  North  Carolina,  elevations  at. .      886 

Little  Falls,  New  York,  elevations  at 848 

Little  Miami  River,  Ohio,  elevation  on 416 

Little  Moose  Lake,  New  York,  elevations 

at 357,358 

Little  Moose  Landing,  New  York,  elevation 

at 357 

Little  Mountain  triangnlation station,  Utah, 

description  of 269 

Little  Orleans,  Maryland,  elevation  at 860 

Little  River,  Alabama,  elevation  on 394 

Little  Salmon  La  Sac,  Washington,  eleva- 
tion on 491 

Little  Sandy  Creek ,  Texas,  elevation  on ... .      424 
Little  Spokane  River,  Washington,  eleva- 
tions on 496,497,496 

Little  Tallaaahatchee  Creek,  Alabama,  ele- 
vation on  401 

Little  Terrapin  Creek.  Alabama,  elevations 

on 896,403 

Little  Valley,  New  York,  elevations  at 300 

Little  York,  New  York,  elevations  at 328, 329 

I^jnngstedt,  O.  A.,  work  of 146 

Llano,  Texas,  elevations  at 442-443, 

448,449,451,454 

Llano  Rivw,  Texas,  elevations  on 454 

Lloyd,  W.J.,  work  of 116,120 

Lobster  Greek,  Oregon,  elevations  on 482 

Locust  Grove,  Greorgia,  elevations  at.  873, 379, 381 

Lock  wood.  New  York,  elevations  at 323-324 

Lodi,  New  York,  description  of  triangnla- 
tion station  at 223 

Lodi  Mills,  Wisconsin,  elevation  at 420 

XK>gan,  West  Virginia,  meridian  marks  at . .      243 

Lone  Grove,  Texas,  elevation  at 450, 451 

Long  triangnlation  station,  Oregon,  descrip- 
tion of 288-289 

Longstreet,  Georgia,  elevation  at 881 

Lookout  triangnlation  station,  Maryland, 

description  of 226 

Lost  Hollow  Creek,  Texas,  elevation  on 448 

Louderbaok,  G.  D.,  work  of 49 

London,  Tennessee,  elevation  at 378 

Louisiana,  topographic  surveys  in 102 

Lovell,  W.  H.,  work  of 109 
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Low  Gap,  Arkansas,  elevation  at 406 

Lowmanville,  New  York,  elevations  at. . .  321-322 
Lumber  City,  Georgia,  elevations  at. .  374, 379, 382 

Luttrell,  Alabama,  elevation  at 393 

Luxemburg,  Iowa,  elevation  at 407 

Lydia,  Alabama,  elevation  at 393 

Lyles,  Tennessee,  geographic  position  of . . .      259 
Lysander,  New  York,  elevations  at 341 

M. 

Mabry,  T.  O.,  work  of 54 

Mtf bton,  Washington,  elevations  at 511 

Mack,  Alabama,  elevations  at 399 

Macon,  Georgia,  elevations  at 374, 379, 381 

Madison,  Washington,  elevation  at 494 

meridian  marks  at 243 

Madison ville,  Ohio,  elevation  at 416 

Mad  Tom  Creek.  New  York,  elevation  on . .      352 

Magnesite,  statistics  of  production  of 89 

Maine,  geologic  work  in 35 

paleontologio  work  in 62 

topographic  surveys  in 102 

Main  Sandy  Creek,  Texas,  elevation  on 424 

Maldin,  Thomas  S.,  work  of 388 

Malvern,  Arkansas,  meridian  marks  at 264 

Manchester,  Maryland,  elevation  at 412 

Manda,  Texas,  elevations  at 436 

Manheim,  New  York,  elevation  at 348 

Mannie,  Tennessee,  geographic  position  of.      259 

Manning,  Van  H.,  work  of 117, 496 

Maple  Lake,  New  York,  elevation  at 354 

Maps,  geologic,  work  on 146-149 

topographic,  cost  of 94 

lists  of 150-151,152-155 

method  of  printing 96 

scales  of 93-94 

work  on 149-157 

Map  distribution  list 107-209 

Marble  Creek,  Washington,  elevation  on  . . .      490 

Marble  Falls,  Texas,  elevations  at 449, 449 

Marblemount,  Washington,  elevations  at . .      490 

Markham,  Idaho,  elevation  at 472 

Marlinton,  West  Virginia,  meridian  marks 

at 243-244 

Marion,  New  York,  elevations  at 337 

Marion,  North  Carolina,  elevation  at 377 

Marsh,  O.  C .,  work  of 68 

Marshal  Junction,  Washington,  elevations 

at 500,618 

Marshall,  R.  B.,  work  of 119, 124, 125, 467 

Marshall,  North  Carolina,  elevations  at . .  378, 386 

Marshall  Creek,  Texas,  elevation  on 455 

Mars  Hill,  North  Carolina,  elevation  at 886 

Marshland,  Oregon,  elevations  at 475 

Marsh  Peak  triangnlation   station,  Utah, 

description  of 270-271 

Marshville,  New  York,  elevation  at 328 

Martin,  G.  C,  work  of 40 

Martin,  Washington,  elevations  at 505 

Martinsburg,  West  Virginia,  description  of 

triangulation  station  near 227 

meridian  marks  at 244 

Martville,  New  York,  elevations  at 342 
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Maryland,  oomploted  topographic   sheets 

covering  areas  in 185 

oooperstive  work  with 00 

descriptions  of  trlangulation  stations 

in 225-233 

elevations  in 863-370 

geologic  work  in 30,40,41 

hydrographic  work  in 72 

meridian  mark  s  in 233 

topographic  work  in 100,102,110 

Maryland  Heights  triangnlation  station, 

Maryland,  description  of 226 

Maryland,  Hew  York,  elevations  at 308 

Marysville,  Washington, elevations  at 486 

Massachusetts,  geologic  work  in 33-84 

topographic  work  in 100, 102, 108-100 

Matthes,  F.  E.,  work  of 120 

Matthes,  G.  H.,  work  of 60.71 

Mayfleld,  New  York,  elevation  at 361 

^^JJC^i  Oregon,  elevations  at 475 

Mayville,  l^ew  York,  elevations  at 31 1 

lifay wood,  Washington,  elevation  at 504 

McChesney,  J.  D.,  work  of 150 

McCormick,  James,  work  of 148, 150 

McCoys  Ferry,  West  Virginia,  elevations  at     870 

McDade,  Texas,  elevations  at 425, 482, 437 

McDonoagh,  Georgia,  elevations  at 381 

McEwen,  Tennessee,  geographic  position  of     256 

MoFarlane,  M.  C,  work  of 409 

McGriff,  Georgia,  elevations  at 874, 881 

MoHenry,  Maryland,  elevations  at 863 

MoKee,  K.  H.,  work  of 118 

McKeever,  New  York,  elevations  at 855 

McKinney,B.C.,i^orkof 407 

McLean,  Kew  York,  elevations  at 827 

McLeansville,  North  Carolina,  elevation  at.      877 

McLeod,  Montana,  elevation  at 580 

McMUlan,  Washington,  elevations  at 602 

MoMnrray,  Washington,  elevations  at 489 

McMnrray  Lake,  Washington,  elevation  at .      480 
MoNair,  K  L.,  work  of. . .  110,  111,  299. 814, 828, 871 

McNeil,  Texas,  elevations  at 488 

McPherson,  Georgia,  elevation  at 379 

MoRae,  Georgia,  elevations  at 874, 879, 382 

Mead,  Elwood,  paper  prepared  by 76 

Mead.  Washington,  elevations  at 496, 497 

Meadow  (2)  triangnlation  station,  Maryland, 

description  of 282 

Mebane,  North  Carolina,  elevation  at 877 

Mechanics  vllle,  Alabama,  elevation  at 402 

MederviUe,  Iowa,  elevation  at 407 

Medicine  Butte  triangnlation  station,  Wyo- 
ming, description  of 277 

Meeker  Junction,  Washington,  elevations 

at 502 

Melders  Lake,  Idaho,  elevation  at 472 

Mena,  Arkansas,  meridian  marks  at 264 

Mendenhall,  W.  C,  work  of 127 

Menominee  River,  Michigan,  elevation  on . .      412 

Merritt,  Washington,  elevation  at 493 

Merton,  California,  elevations  at 463 

Metals,  statistics  of  production  of 78-80 

Mexico,  New  York,  elevations  at 849 

Miamitown,  Ohio,  elevation  at 416 

Miamivllle,  Ohio,  elevations  at 416 


Mica,  statistlos  of  production  of 88 

Mica,  Washington  elevations  at 499 

Michigan,  completed    topographic  sheets 

covering  areas  in 136 

elevations  in 411-412 

forestry  work  in 1  0 

hydrographic  workin T* 

topographic  work  in 100, 102.113 

Middleboume,    West     Virginia,  meridian 

marks  at 244 

Middleburg.  New  York,  elevations  at 330 

Middleton,  Jefferson,  work  of 77 

Middletown.  California,  elevation  at 464 

Middleville.  New  York,  elevations  at.  34S-349. 350 
Middle  Yegna  Creek,  Texas,  elevation  on  . .      429 

Milan.  Washington,  elevations  at 406, 498, 409 

Milepost  314  triangnlation  station,  Wyo- 
ming, description  of 272 

Milepost  315  triangnlation  station,  on  Utah* 

Wyoming  State  line,  description  of.      278 
Mill  Creek,  Washington,  elevations  on . . .  493, 504 

Miller,  W.  L.,  work  of 109,111,384 

Miller  Creek,  Texas,  elevation  on 447 

Miller  Creek,  Washington,  elevation  on 495 

Millers,  Georgia,  elevatloDS  at 378 

Millport,  New  York,  elevations  at. . . .  317. 319, 320 

Millstones,  statistics  of  production  of 84 

Mine  Creek.  Texas,  elevation  on 437 

Mineral  City,  Washington,  elevations  at . . .  40.'S 
Mineral  Park.  Washington,  elevations  at  . .  4(M» 
Mineral  resources,  allotments  of  funds  to 

work  on :t.' 

work  of  Division  of 76-9(i 

Mineral  waters,  statistics  of  production  of.  89-00 
Mines  and  Mining,  Joint  resolution  provid- 
ing for  Division  of 13 

projected  Division  of 12-23 

report  by  Director  on  Joint  resolution 

providing  for  Division  of 14-23 

Minetto,  New  York,  elevations  at 338 

Minnehaha,  New  York,  elevation  at 856 

Minnesota,  completed  topographic  sheets 

covering  areas  in 186 

forestry  work  in 139 

meridian  marks  in 261-262 

topographic  work  in 100, 102, 103, 113 

Minnewaukan,    North   Dakota,    meridian 

marks  at 263 

Misler,  Georgia,  elevation  at 882 

Mission,  Washington,  elevations  at 48 4 

Mississippi,  topographic  work  in 102 

Missoula,  Montana,  elevations  at 530 

meridian  marks  at S67-268 

Missouri,  completed  topographic  sheets  cov- 

eringareasin 136 

elevations  in 412-4i:{ 

topographic  work  in 100,102,115 

Missouri,  Kansas  and  Texas  Railway,  ele- 
vations along  423-424, 4:{.'> 

Mohawk,  New  York,  elevation  at 35(i 

Mohawk  River,  New  York,  elevation  on 347 

Mqjave  River,  California,  elevations  on . .  468, 470 

Moles  Lake,  Colorado,  elevations  at 422 

Molybdenum    Creek,   Washington,  eleva- 
tion on 496 
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HoDAiite,  Btfttittlcs  of  prodnotlAii  of 90 

liono  Lake.  California,  elevations  at 458 

Mono  Hi  Us.  California,  eleration  at 459 

Mono  Pass,  California,  elevation  at 409 

Honserate,  California,  elevations  at 466 

Montana,  completed  topographic  abeets  cov- 
ering areas  in 136 

descriptions  of  triangulation   stations 

in  Idaho  and 278.^83 

elevations  in 624-630 

geologic  work  in 40-47, 56, 60-61 

hj'drographio  work  in 74 

meridian  marks  in 267-268 

topographic  work  in 100, 

102. 105, 116, 120, 121-122 
Montana-Idaho  boundary  line,  snrvey  of.  106-107 

M  ontbom,  Washington,  elevation  at 480 

Montour  Falls,  New  York,  elevations  at 317 

Moon  Spring  Branch,  Alabama,  elevation  on      390 

Moore,  W.S.D.,  work  of. 384,388 

Moore.  W.  T.,  chief  of  United  States  Weather 

Bnrean,  aid  by 73 

Moorefleld.  West  Virginia,  meridian  marks 

at 244-246 

Moosa,  California,  elevations  at 467 

Mooyie  Trail  Monument,  Idaho-British  Co- 
lumbia, description  of 282 

Morehead  City ,  Korth  Carolina,  elevations 

at 370-371,876 

Morehonseville,  New  York,  elevations  at.  353, 359 
Morganton,  N  orth  Carolina,  elevation  at ... .  377 
Morgantown,    West     Virginia,    meridian 

marks  at 246 

Morrill,  W.  K.  work  of 110,111 

Morrisville,  Alabama,  elevations  at 401-402 

Morsell,  W.  F.,  work  of 157 

Moscow  Mills.  Missouri,  elevation  at 413 

Moshat,  Alabama,  devations  at 388 

Mosier,  Oregon,  elevation  at 470 

Moundsville,  West  Virginia,  meridian  marks 

at 245 

Mountain  Lake,  Maryland,  elevation  at ... .      868 

Mount  Airy,  Ohio,  elevation  at 416 

Mount  Carlton,  Washington,  elevation  at . .      500 

Mount  Carmel,  Ohio,  elevation  at 416 

Mount  Lena  triangulation  station,  Utah, 

deeoriptionof 269 

Mount  Pleasant,  6oorgia,ele vations  at .  874, 880, 388 
Mount  Rainier  Forest    Reserve,  forestry 

work  in 188-189 

topographic  surveys  in 106 

Mouse  Creek,  Tennessee,  elevation  at 378 

Moyer  Creek,  New  York,  elevations  on  ....      845 

Mud  Lake,  New  York,  elevations  on 357 

Mnldrow,  Robert,  work  of 131 

Multnomah  Falls,  Oregon,  elevation  at 478 

Mimroe,  Horsey,  work  of 100,  111 

Murltn,  A.  E.,  work  of. 118,481 

Murphy,  E.C.,  work  of 73 

Murray  triangulation  station,  New  York, 

description  of 223 

Museum  of  practical  geology,  need  for 22-23 

Mussel  Creek,  Oregon,  elevations  on 482 

Myers,  E.  W.,  work  of 72 

Myrtle  Point,  Oregon,  elevation  at 481 
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Nail  Keg  Creek,  Oregon,  elevation  on 482 

Nails  Creek,  Texas,  elevation  on 428 

Nancy  Creek,  Alabama,  elevation  on 398 

Napier,  Tennessee,  geographic  position  of. .      260 

Nasbs  Ferry.  Texas,  elevation  at 431 

Nason  Creek,  Washington,  elevations  on . . .      493 
Nat  triangulation  station.  West  Virginia, 

description  of 280 

Natches  River, Washington,  elevations  on. .      509 

National,  Iowa,  elevation  at 407 

National  Museum,  acknowledgments  to. . . .       25 

Natural  Dam,  Arkansas,  elevation  at 406 

Natural  gaa,  statistics  of  production  of 83 

Nebo,  North  Carolina,  elevation  at 377 

Nebraska,  completed    topographic   sheets 

covering  areas  in 136 

elevations  in 413-415,419 

geologic  work  in 42 

hydrographic  work  in 73 

topographic  work  in 100, 102, 113, 114 

Needleton,  Colorado,  elevations  at 422-428 

Negro  triangulation  station,  Pennsylvania, 

description  of 232 

Nelaon,  Washington,  elevations  at 506 

Nevada,  hydrographic  work  in 74 

topographic  surveys  in 102 

Newark.  New  York,  elevations  at 338 

Newborn,  North  Carolina,  elevations  at 376 

Newcaatle,  Wyoming,  meridian  marks  at . . .      268 
Newcastle  triangulation  station,  Wyoming, 

description  of 266 

New  Cumberland,  West  Virginia,  meridian 

marks  at 246 

Newell,  F.  H.,  work  of 69 

New  England,  hydrographic  work  in 71 

geologic  work  in 33-36 

New  (Germany,  Maryland,  elevations  at ... .    363- 

364,365 
New  Hampshire,  topographic  surveys  in . . .      102 

New  Jersey,  geologic  work  in 34-35 

topographic  work  in 100, 102, 108,  111 

Newman  Lake,  Washington,  elevations  at. .      497 
New  Martinsville,  West  Virginia,  meridian 

marks  at 246 

New  Mexico,  hydrographic  work  in 74 

topographic  surveys  in 102 

Newport,  Idaho,  elevation  at 472 

Newport,  New  York,  elevations  at 839, 347 

Newport,  Tennessee,  elevations  at 378 

New   Rockford,  North   Dakota,  meridian 

marks  at 268 

Newson,    Tennessee,   geographic  position 

of 258 

Newton,  North  Carolina,  elevation  at 377 

Newton    triangulation    station,  Montana, 

description  of 278 

New   Wakum   Creek,  Washington,  eleva- 
tions on SOU 

New  York,  completed  topographic  sheets 

covering  areas  in 136 

cooperative  work  with 99 

descriptions  of  triangnlstion  stations 

in 222-235 

elevationBin 297-363 

geologic  work  in 34,85-86 
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New  York,  hydrographic  work  in 71-72 

topographic  work  in 101, 102, 108,  lOd-110 

Kinemile  Creek,  Ohio,  elevation  on 416 

Nineveh,  New  York,  elevation  8  at 306 

Nigger  Creek,  Alabama,  elevation  at 893 

Nobleboro,  New  York,  elevations  at 362-353 

North    base    trlangalatlon   station,   Ohio, 

description  of 254>255 

North  Bnrro  Peak  triangnlation  station, 

Utah,  description  of 274-275 

North  Candor,  New  York,  elevation  at 324 

North  Carolina,  elevations  in 376-878, 383-387 

geologic  work  in 38 

hydrographic  work  In 72 

paleontologio  work  in 65 

topographic  work  in 101,102,111 

North  Chemung,  New  York,  elevations  at. .      322 

North  Creek,  Texas,  elevation  on 444 

North  Dakota,  hydrographic  work  in 73 

meridian  marks  in 202-263 

topographic  surveys  in 102, 103 

North  Freedom,  Wisconsin,  elevation  at . . .      420 

North  Gage,  New  York,  elevations  at 347 

North  Gageroad,  New  York,  elevationson.  346,847 
North  Lake,  New  York,  elevations  noar . . . .      360 

North  Pole  Spur,  Idaho,  elevation  at 521 

North  Rose,  New  York,  elevations  at 333 

Northville,  New  York,  elevations  at 362 

North  wood,  New  York,  elevations  at 861 

North  Yakima,  Washington,  elevations  at . .      509 
Northern  Central  Railway,  elevations  along    310- 

318, 337-338 
Northern  Pacific  Railway,  elevations  along .    476- 

477,409 
Northwestern  Railroad,  elevations  along . . .      438 

Norton,  Georgia,  elevation  at 881 

Norway,  Michigan,  elevation  at 412 

Norway,  New  York,  elevatidns  at 340 

Norwood,  Ohio,  elevation  at 416 

Noxon,  Montana,  elevations  at 624 

Nanelly,  Tennessee,  geographic  position  of.      259 

O. 

Oak  Hill,  Alabama,  elevation  at 389 

Oakland,  Maryland,  elevations  at 8j7 

Oakton,  Maryland,  elevation  at 306 

Oatmaii  Creek,  Texas,  elevation  on 448 

Oceana,  West  Virginia,  meridian   marks 

at 246-247 

Ocher,  statistics  of  production  of 87 

O'Connors   Ferry,  Washington,   olovation 

at 484,485 

Oden,  Idaho,  elevation  at 522 

Odessa,  New  York,  elevations  at 318-319 

Odum,  Georgia,  elevation  at 874, 380, 383 

Ohio,  completed  topographic  sheets  oovoring 

areas  in 136 

descriptions  of  triangulation  stations 

in 264-257 

elevations  in 416 

hydrographic  work  in 72, 101, 102, 104 

topographic  work  in 111,115-116 

Ohio,  New  York,  eio  \  uiions  at 8ul-352 

Oilstones,  statistics  of  production  of 84 

Oklahoma,  elevations  in 416-^18 
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Oklahoma,  topographic  surveys  in 102 

Oklahoma- Indian  Territory  boundary  line, 

survey  of 90 

Oklahoma  City,  Oklahoma,  elevation  at  . .  416-417 

Old  Davisville,  Alabama,  elevations  at 404 

Old  Forge,  New  York,  elevations  at 355 

Old  Fort,  North  Carolina,  elevation  at 377 

Old  Napier,  Tennessee,  geographic  {HMition 

of 260 

Old  Town,  California,  elevations  at 464 

Clean,  New  York,  elevations  at 301, 314 

Olive,  Montana,  elevations  at 527 

Olsen,  Washington,  elevation  at 500 

Olympic  Forest  Reserve,  forestry  work  in . .      139 
Ontario  Center,  New  York,  elevations  at . . .      332 

Oneonta,  Oregon,  elevation  at 478 

Oueonta,  New  York,  elevations  at 307 

Ontario,  New  York,  elevations  at 332 

Ontario  Center,  New  York,  elevations  at. . .      336 
Oregon,  completed  topographic  sheets  cov* 

eringareas  in 136 

descriptions  of  triangulation  stations 

in 285-289 

elevations  in 474-483 

forestry  work  in 139 

geologic  work  in 50-51 

hydrographic  work  in 75 

topographic  work  in 101, 102, 104, 118, 124 

Oregon  Railroad  and  Navigation  Ccmipany's 

track,  elevations  along 477-481 

Organisation  oi  the  Survey,  table  showing.        28 
Orleans  triangulation  station,  New  York, 

description  of 224 

Orting,  Washington,  elevations  at 502 

Oso,  Washington,  elevations  at 487 

Oswego,  New  York,  olevations  at.  331, 835, 338, 840 

Oswego  Falls,  New  York,  elevation  at 340 

Otego,  New  York,  elevations  at 807 

Otis,  Washington,  elevations  at 520 

Otter  Lake,  New  York,  elevation  at 855 

Outing,  California,  elevation  at 465 

Owego,  New  York,  elevations  at 805 

Oxanna,  Alabama,  elevations  at 402 

Oxford ,  Alabama,  elevations  at 402 

Oxford,  Texas,  elevations  at 448, 447, 454-455 

P. 

Pacific  region,  geologic  work  in 48-49 

Pacific  section  of  topography,  work  of. . .  457-619 

Pack  River,  Idaho,  olevations  on 473, 522 

Paha,  Washington,  elevations  at 516 

Paige,  Jason,  aid  by 45 

Paige,  Texas,  elevations  at 425, 480, 432 

Palo  Alto  Creok,  Texas,  elevation  on 444 

Paint,  metallic,  statistics  of  production  of  .  86-87 

Paint  Creek,  Texas,  elevation  on 425 

Painted  Post,  Now  York,  elevations  at 303 

Painted  Rock  Creek,  Oregon,  elevation  on  .      4^ 

Pala,  California,  olevations  at 466 

Paleontology,  allotments  of  funds  to  work 

in 80 

work  of  Division  of 61-68 

Palermo,  New  York,  elevations  at 840 

Palm,  North  Carolina,  elevation  %i 385 

Palmer,  Washington,  elevations  a^ 604 
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Palmjrra,  New  York,  eleTations  at 836-837 

Pantiber  Creek,  Oregon,  eleration  on 483 

Paradise,  Montana,  elevation  at 628 

Pariah  Creek,  Washington,  elevation  on 481 

Park,  New  York,  elevation  at 823 

Parker,  E.  "W.,  work  of 77 

Parker,  Washington,  elevation  at 489 

Parkers  Creek,  Alabama,  elevation  on 403 

Parkersburg,  West  Virginia,  meridian  marks 

at 247 

Parshall,  A.  J.,  work  of 75 

Parsons.  West  Virginia,  meridian  marks  at.      247 

Pasco,  Washington,  elevations  at 512 

Paul.K.G.,  work  of 89,70 

Payne,  R.  H.,  work  of 155 

Pecan  Creek.  Texas,  elevations  on .  446, 448, 451, 453 

Pedomales  River,  Texas,  elevation  on 445 

Pendarvis,  Georgia,  elevations  at 874, 380 

Pendarvis  Siding.  Georgia,  elevation  at ... .      883 

Pennick,  Georgia,  elevation  at 883 

Pennsylvania,  description  of  triangolation 

stations  in 225-233 

elevations  in ,  883-370 

geologic  work  in 86-37,38-39 

hydrograpbio  work  in 72 

topographic  work  in 101, 102, 110 

Perkins,  E.  T.,  work  of 106,278 

Perma,  Montana,  elevation  at 527 

Perry,  J.  H.,  work  of 83 

Perry,  T.  O.,  papers  prepared  by 75-76 

Perrysbnrg,  New  York,  elevations  at 300 

PerryviUe,  New  York,  elevations  at 325 

Pern,  New  York,  elevations  at 841 

Peahastin,  Washington,  elevations  at 484, 491 

Peshastin  Creek,  Washington,  elevation  on .      401 

Peters,  W.  J.,  work  of 52, 

104,129, 130, 133, 225, 258, 259 

Peters  Creek,  Texas,  elevations  on 448 

Petersburg,  West  Virginia,  meridian  marks 

at 247-248 

Petroleum,  statistics  of  production  of 83 

Peyton,  Georgia,  elevation  at 879 

Phelps,  New  York,  description  of  triangu* 

lation  station  at 224 

Philadelphia,  Tennessee,  elevation  at 378 

Philippi,  West  Virginia,  meridian  marksat.      248 

Philippine  Islands,  work  in 54-55 

Phil  Pico  triangnlation  station,  Utah,  de* 

scriptiou  of 271-272 

Phienix,  New  T ork,  elevations  at 339 

Phosphate  rock,  statistics  of  production  of.  84-85 

Photographic  laboratory,  work  of 140-141 

Piedmont,  A  labama,  elevations  at 898 

Pigeon  River,  North  Carolina,  elevation  on.      385 

Pigments,  statistics  of  production  of 86-87 

Pike,  Albert,  work  of   109,111 

Pikes  Peak  Forest  Reserve,  forestry  work 

in 139 

Pilchuck  triangnlation  station,  Washing- 
ton, description  of 285 

Pino  Creek,  Idaho,  elevation  on 472 

Pine  Creek,  Washington,  elevation  on 493 

Pine  Grove,  Georgia,  elevations  at 374, 380, 382 

Pine  Valley,  New  York,  elevations  at 318, 317 

Piney  Creek,  Texas,  elevation  on 423 
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Plney  Grove,  Maryland,  elevations  at 868, 866 

Pinnacle  triangnlation  station,  West  Vir> 

ginia,  description  of 231 

Pin  Oak  Creek,  Texas,  elevations  on 427, 428 

Pinson,  Georgia,  elevation  at 379 

Pirsson.  L.  V.,  work  of 85, 63 

Piseco,  New  York,  elevations  at 858, 360 

Piseco  Lake,  New  York,  elevation  at 850 

Plains,  Montana,  elevations  at ,      626 

PlainviUe,  New  York,  elevations  at 841 

Pleaaan  t  Prairie,  Washington,  elevation  at.  488 
Plum  Creek  Forest  Reserve,  forestry  work 

in 139 

Plummer,  F.  G.,  work  of 138,139 

Plymou th,  Arkansas,  elevation  at 406 

Point  Loma,  California,  elevation  at 464 

Point  Pleasant,  West  Virginia,  meridian 

marks  at 248 

Poland,  New  York,  elevations  at 347, 352 

Pope,  F.  J.,  work  of 85 

Popes,  Georgia,  elevation  at 381 

Porcupine  triangnlation  station,  Utah,  de> 

scription  of 277 

Port  Byron,  New  York,  elevations  at 848 

Port  Crane,  New  York,  elevations  at.  ? 806 

PorterviUe,  Alabama,  elevation  at 892 

Portland,  New  York,  elevations  at 812 

Portland,  Oregon,  elevations  at 476-477 

Portland  Center,  Oregon,  elevation  at 477 

Port  Orford,  Oregon,  elevations  at 481 

Porto  Rico,  work  in 55-56 

Post,  W.  8.,  work  of 132 

Prairie  Grove,  Arkansas,  elevation  at 406 

Pratt,  Maryland,  elevations  at 368-309 

Predons  stones,  statistics  of  production  of.       88 

Precise  levels  line,  divergence  in 872-375 

Prescott,  Arkansas,  meridian  marks  at 265 

Prescott,  Washington,  elevation  at 501 

Pressey,  H.  A.,  work  of 69, 70 

Priest  Lake,  Idaho,  elevation  at 473 

Priei^t  River,  Idaho,  elevation  at 471 

Priest  River  Forest  Reserve,  topographic 

work  in 106,122 

Princeton,  North  Carolina,  elevation  at 376 

Princeton,  West  Virginia,  meridian  marks 

at 248-249 

Pritchard,  W.  A.,  work  of 48 

Probst,  C.  O.,  aid  by 72 

Prospect,  New  York,  elevations  at 81 1, 

350-351, 354 

Prosser,  Washington,  elevation  at 611 

Providence,  Washington,  elevation  at 515 

Prowell,  W. R.,  workof 471 

Publications,  work  on 140-157 

Puyallup,  Washington,  elevation  at 502 

Pyramid,  Oregon,  elevations  at 475 

Pyrite,  statistics  of  production  of 86 


Q. 


Quicksilver,  statistics  of  production  of 80 

Quincy,  Oregon,  elevations  at 475 

Quinnesee,  Michignn,  elevation  at 412 

Qninns,  Ore;;on,  elevation  at 480 

Quosaten  Creek,  Oregon,  elevation  on 482 
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Babbs  Craek,  TexM,  elevattons  on 428, 428 

Baaer,O.W.,aidby 71 

paper  prepared  by 76 

Batnbow,  California,  eloTatlona  at 461 

Bailroart  Gap,  Alabama,  elevation  at 994 

Batnier,  Oregon,  elevation  at 475 

Bamaey,  Idaho,  elevations  at 520 

Bankin,  Tenn.,  elevation  at 378 

Banaome,  F.  L.,  work  of 49 

Bathbone,  Kew  York,  elevations  at 303 

Batbdnim,  Idaho,  elevations  at 497, 520 

Battlesnake  Creek,  Texas,  elevations  on . . .  435 
Battleanake  Spring,  California,  elevations 

at 488 

Beabnm,  D.L.,-workof 107 

Bead,  Alabama,  elevations  at 399, 401 

Beading  Center,  "Sew  York,  elevation  at. . .  320 

Bed  Creek,  New  York,  elevations  at 334 

Bed  House,  New  York,  elevations  at 315 

Bedbird  triangnlation  station,  Wyoming. 

description  of 287 

Bedhonse,  Mar^iand,  elevations  at 387 

Bedrock,  Texas,  elevations  at 431 

Beed,  J.  S.,  irork  of 60 

Beid.  Georgia,  elevations  at 874, 879, 381 

Belief,  Washington,  elevation  at 512 

Bemsen,  Xe w  York,  elevations  at 354 

Benshawe,  J.  H.,  work  of. .  90,  111,  221, 405, 400, 417 

Bexford,  New  York,  elevations  at 310 

Bhode  Island,  area  surveyed  in 102 

geologic  work  in 33-34 

Bibbon  Bluff,  Washington,  elevation  at 483 

Bices  Crossing,  Texas,  elevation  at 436 

Bioeville,  Tennessee,  elevations  at 378 

Blchards  Butte  triangnlation  station,  Wyo- 
ming, description  of 268-280 

Bichardson,  G.  B.,  work  of 43 

Bichland,  California,  elevation  at 462 

Bichland  Creek,  Korth  Carolina,  elevation 

on 384 

BichmondviUe,  New  York,  elevations  at . . .  808 

Bicks,  Alabama,  elevations  at 400 

Bico,  Colorado,  elevations  at 421 

Bidgway,  J.  L.,  work  of 140 

Binearson's  Slough,  Orsgon,  elevation  at . . .  475 
Bio  Grande  Southern  Bailroad,  elevations 

along 421 

Bipley,  West  Virginia,  meridian  marks  at. .  249 

Bitzville,  Washington,  elevations  at 616 

Bixon,  Theodore,  work  of 130 

Bizer,  H.Cworkof i67 

Bock  Creek  Ford,  Alabama,  elevation  at . . .  893 
Bock  Gap,  West  Virginia,  elevations  at. .  860-370 

Beniff,  New  York,  elevations  at 823 

Bock  Gap  Comers,  West  Virginia,  eleva* 

tionsat 369 

Bock  Springs,  Alabama,  elevation  at 399 

Bock  Springs,  California,  elevations  at 468 

Bock  Spur,  Montana,  elevation  at 526 

Bockdale,  Tennessee,  geographic  position 

of 260 

Bocky  Mountain  section  of  topography, 

work  of 420-457 

Bocky  Mountain  region,  geologic  work  In. .  44-48 


P««e. 
Bohrersvllle,  Maryland,  desorlption  of  trian- 
gnlation atation  near 226 

Borne,  Georgia,  corrected  elevation  at 387 

elevations  at 379 

Borne  and  Decatur  Bailroad,  elevation  on  . .  380 
Borne,   Watertown  and  Ogdensburg  Bail- 
road, elevations  along 331-335 

Bomney,  West  Virginia,  meridian  marks  at.  249 

Bonald,  Washington,  elevation  at 491 

Bose,  Korth  Carolina,  elevation  at 376 

Bosedale,  California,  elerations  at 463 

Bosoville,  California,  elevation  at 464 

Boelyn,  Washington,  elevation  at 491 

Boss,  C.  P.,  work  of 73 

ICoBs  Mountain,  Alabama,  elevations  at 404 

Bound  Knob,  Korth  Carolina,  elevation  at .  377 
Bound  Mountain,  Texas,  elevations  at . . .  445, 446 

Bowena,  Oregon,  elevation  at 470 

Bosa,  Waahington,  elevation  at 506 

Budy,  Arkanaas,  elevations  at 405-406 

Bufns,  Oregon,  elevation  at 480 

Bnmel,  A.,  work  of 257 

Bush  Creek,  California,  elevation  on 490 

Bushmer  road,  Kew  York,  elevations  on . . .  345 

Bussell,  John,  work  of 138 

Bussell,  I.  C,  work  of 52 

Bussell,  W.G.,  work  of. 73 

Byus,L.I>.,workof 485 


S. 


SacandagaPark,  Kew  York,  elevations  at.  361-362 
Sacandaga  Bi  ver,  Kew  York,  elevations  on .  362 
Sage  Creek  Mountain  triangnlation  station, 

Wyoming,  description  of 274 

St.  Bonaventure  College,  Kew  York,  eleva- 
tion at  314 

St.  Charles,  Missouri,  elevation  at 412 

St.  Marys,  West  Virginia,  meridian  marks  at     230 

St.  Peters,  Missouri,  elevation  at 413 

Salamanca,  Kew  York,  elevationaat. .  300, 313, 315 
Salisbury,  Korth  Carolina,  elevations  at . . .  377 
Salisbury  Center,  Kew  York,  elevations 

at 348,348 

Salisbury  Comers,  Kew  Y  ork,  elevations  at.      348 

Salmon,  Waahington,  elevations  at 496 

Salmon  Creek,  Washington,  elevation  on . . .  496 
Salmon  La  Sac,  Washington,  elevation  on . .      491 

Salt,  statistica  of  production  of 85 

SammonsviUe,  Kew  York,  elevations  at 361 

Sampson  triangnlation  station,  Maryland, 

description  of 230-231 

San  Antonio,  Texas,  elevation  at 423 

San  Antonio  and  Aransas  Pass  Bailway, 

elevations  along 426, 428-420 

San  Bernardino,  California,  elevation  at 467 

San  Bernardino  Forest  Beserve,  topographic 

work  m 106,125 

San  Dias  Canyon,  California,  elevation  at . .      465 

San  Diego,  California,  elevations  at 464 

San  Diego  Bi  ver,  California,  elevations  on . .  464 
San  Gabriel  Forest  Beserve,  topographic 

work  in 106,125 

San  Jacint4>  Forest  Beserve,  topographic 

work  in •••• 124 
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San   Jaointo  triangiilAtlon    stotion,  Cali- 
fornia, deacriptloii  of 290 

San  Luis  R«y,  California,  elevations  at. . .  466, 467 
San  Laiis  Rey  Rlyer,  California,  elevations 

on 461,467 

San  Marcos,  California,  elevations  at 462 

Saud  Point,  Idaho,  elevations  at 473. 522 

Sand  Point  Creek,  Idaho,  elevations  on 522 

Sand  Rock,  Alabama,  elevation  at 891 

Sand  lord  Spring,  Alabama,  elevations  at . . .      385 

Sandpoiot,  Arkansas,  elevation  at 406 

Sand}-  Creek,  Texas,  elevations  on 442. 

44d,447.456 
Sandy  Mush,  North  Carolina,  elevation  at. .      884 

Sandy  River,  Oregon,  elevation  on 477 

Sang  Run,  Maryland,  elevations  at 866 

Sanitaria  Springs,  New  York,  elavations  at .      306 
Santa  Margareta  River,  California,  eiova- 

tionon 461 

Sardine  Lake,  California,  elevation  at 459 

Satas,  Washington,  elevations  at 510, 511 

Satas  Creek,  Washington,  elevations  on 510 

Sauk,  Washington,  elevations  at 488, 490 

Saunders  Mountain,  Alabama,  elevation  at .      403 

Sayers,  Texas,  elevations  at 424, 432 

Seappoose,  Oregon,  elevation  at 470 

Schenectady,  New  York,  elevations  at 809 

Schenevtts,  New  York,  elevations  at 308 

Scbleichert,  O.,  work  of 155 

Schoharie,  New  York,  elevations  at 329, 330 

Schoharie  Creek,  New  York,  elevation  on. .      360 
Schoharie  Junction,  New  York,  elevation 

at 809 

Schader,  F.  C,  work  of 53,127 

Scio,  New  York,  elevations  at 802 

Soootohman  (2)  triangalation  station,  Idabo, 

description  of 280 

Scotland,  Georgia,  elevations  at 374, 379, 382 

Scott,  Washington,  elovaciou  at 576 

Searle,  A.  B.,  work  of 121 

Seattle  and  International  Railway,  eleva- 
tions along 486,487,489 

Second  Yegua  Creek,  Texas,  elevations  on .  433, 437 

Selah,  Washington,  elevations  at 509 

Selbysfiort,  Maryland,  elevations  at 366 

Selish,  Montana,  elevation  at 528 

Sehua,  North  Carolina,  elevation  at 376 

Semper, C.  H.,  work  of 331,344 

Seneca  Falls  triangalation  station,  New 

York,  description  of 223 

Sorbin,  Texas,  elevation  at 426 

Setchell,  W.  A.,  work  of 47-48 

Shaler,  N.  S.,  work  of 33 

Sharon,  New  York,  elevations  at 328 

Sharon  Center,  New  York,  elevation  at 828 

Sharon  Springs,  New  York,  elevations  at . .      328 

Shattack,G.B.,workof 40 

Sheep  Camp,  California,  elevation  at 458 

Sheridan,  Idaho,  elevation  at 520 

Sheridan,  New  York«  elevations  at 299 

Shingle  Hill,  Texas,  elevation  at 445 

Shirley,  F.  S..  work  of 74 

Shoat  Creek,  Texas,  elevation  on 453 

Sideling  triangnlation  station,  Maryland, 

description  of 228-229 

Sidney,  Nebraska,  elevation  at 413 
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Sidney,  New  York,  elevations  at 307 

Sienna,  statistics  of  production  of 87 

Silver,  statistics  of  production  of 79 

Silver  Butte,  Oregon,  elevation  at 481 

Silver  Creek.  Texas,  elevation  on 447 

Silver  Creek,  Washington,  elevations  on.  491,495 

Silver  Lake.  California,  elevation  at 459 

Simcoe,  Washington,  elevations  at 510 

Sixth  Lake,  New  Z  ork,  elevations  on 355 

Skagit  River,  Washington,  elevations  on.  489, 490 
Skinners  Creek,  Washington,  elevations  on .  403 
Skinny  Creek,  Washington,  elevations  on. .      483 

Skykomish,  Washington,  elevation  at 494 

Skykomish  JEUver,  Washington,  elevation 

on 496 

Slaterville  Springs,  New  York,  elevations 

at 824^25 

Sleepy   triangnlation    station,  West  Vir- 
ginia, description  of 227-228 

Slick  Rock  Creek,  Texas,  elevation  on 418 

Small  Creek,  Texas,  elevation  on 454 

Smith,  C.R.,workof 457,467 

Smith,  K  A.,aid  by 72 

Smith,  F.D.,workof 74 

Smith,  G.£.,workof ^3 

Smith,  G.  O.,  work  of 51-52 

Smith,  G.S.,  workof 108 

Smith,  J.  H.,  work  of 54 

Smith,  W.  S.  T.,  work  of 50 

Smithboro,  New  Y  ork,  elevations  at 805 

Smiths  Mills,  New  York,  elevations  at. . .  299-300 
Smithsonian  Institation,  acknowleagments 

to 25 

Smyth,  C.  H.,  work  of 35 

Snoqualmie  triangalation   station,  Wash- 
ington, description  of 284 

Snout  Creek,  Oregon,  elevation  on 482 

Soapstone,  statistics  of  production  of 89 

Soda  Springs,  California,  elevations  at 400 

Sodas,  New  York,  elevations  at 382-333 

Sodas  Center,  New  York,  elevation  at 337 

Soldier  Creek,  Idano,  elevation  on 473 

Somerfleld,  Pennsylvania,  elevations  at 366 

South  Atlanta.  Georgia,  elevation  of 381 

South  base  triangulation  station,  Ohio,  de- 

scriptionot 255 

Sooth  Carolina,  hydrographio  work  in 72 

topographic  surveys  in 102 

Soath  Dakota,  completed  topographio  sheets 

covering  areas  in 136 

descriptions  of  triangalation  stations 

in 265-266 

elevations  in 418-119 

geologic  work  in 42,43-44 

hydrographio  work  in 70, 73 

meridian  mark  in 267 

paleontologlo  work  in 65 

topographio  work  in 101, 

102, 105, 113-114, 119-120 
Soath  Fork  Stillagaamiah  River,  Washing- 
ton, elevatlonon 487 

South  Platte  Forest  Reserve,  foirestry  work 

in 139 

Soath  Prairie,  Washington,  elevations  at. . .  502 
South  Schenectady,  New  York,  elevations 

at 300 
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South  Soriba,  Kew  Tork,  deratioiis  at 840 

South  Trenton,  New  York,  elevations  at. .  846, 850 
Soath  Yandalia,  New  York,  elevations  at . . .  8 14 
Soothem    California    Railway,  elevations 

along 402,405 

Southern  Kail  way,  elevations  along 381-383 

Spangler  triangulation   station,   Oliio,  de- 
scription of 260 

Spareribs  Creek,  Texas,  elevation  on 449 

Speculator,  New  York,  elevations  at 800, 303 

Speeds ville,  New  York,  elevations  at 325 

Spencer,  A.  C.| "work  of 44,45,40 

Spencer,  New  York,  elevations  at 824 

Spencer,  West  Virginia,  meridian  marks  at .      250 

Spirit  Lake,  Washington,  elevation  at 490 

Spirit  leveling,  detailed  report  of 29^-530 

Spokane,  Washington,  elevations  at 497,519 

Spokane  Bridge,  Washington,  elevations  at.      499 
Spokane  Falls  and  Northern  Railway,  eleva- 
tions along 490,498 

Spokane  River,  Washington,   elevations.     499, 

on 519 

Sprague,  Washington,  elevations  at 517 

Sprague  Lake,  Washington,  elevation  at. . .  517 
Spring  Creek,  North  Carolina,  elevation  at . .      887 

Spring  Garden,  Alabama,  elevations  at 895 

Spring  Valley,  Idaho,  elevation  at 471 

Sprout  Brook,  New  York,  elevations  at 829 

Spruce  Lake,  New  York,  elevations  at 800 

Spurr,  J.  E.,  work  of 132 

Squally  Hook,  Oregon,  elevation  at 480 

St  adia  station  154,  Montana,  description  of. .      279 

Stampede,  Wash ington,  elevations  at 505 

Stanton,  T.W.,  work  of 03-05 

Starling  Gap,  Alabama,  elevation  at 892 

States  ville,  North  Carolina,  elevations  at . . .      877 

StatUer,  Arkansas,  elevation  at 400 

Steel  and  iron,  statistics  of  production  of. . .       78 

Steiger,  George,  work  of 08,09 

Sterling,  Georgia,  elevation  at 883 

Sterling,  New  York,  elevations  at ... .  ^  341-342 

Stewart, Ralph  W.,  work  of T. - ..      415 

StewartB  Comers,  New  York,  elevation  at. .      345 

StUee,  Arthur,  work  of 117 

Stillagoamish    Biver,  Washington,  eleva- 
tions on 487,489 

Stockbridge,  Georgia,  elevations  at . . .  873, 379, 881 

Stockton,  New  York,  elevations  at 811 

Stokes, H.N., work  of 08,09  | 

Stolters  Comers,  West  Virginia,  elevations  j 

at 300  ; 

Stone,  statistics  of  production  of 83 

Storrs,  James,  work  of 50 

Stose,  G.  W.,  work  of 89-40,140 

Stout,O.V.  P.,  work  of 73 

Strawberry  triangulation  station,  Oregon, 

description  of 287 

Strickler,  A rkansas,  elevation  at 400 

Strong  C  reek,  Idaho,  elevations  ou 523 

Structural  materials,  statistics  of  produc- 
tion of 83-«4 

Sucker  Lake,  Washington,  elevation  at . . . .      498 

Sudduth,  TexaA,  elevation  at 441 

Sudworth,  G.  B.,  work  of 139 

Sugar  Loaf  triangulation  station,  Maryland, 

description  of 226-220 


Sniattle  River,  Washington,  elevation  on . .     488 
Sullivan  triangulation  station.  South  Da- 
kota, deaoriptlon  of 205 

Sulphur,  statistics  of  production  of 80 

Sulphur  City,  ArkanwaH.  elevation  at 400 

Summers,  Arkansas,  elevation  at 400 

Summertown,  Tennessee,  geographic  posi- 
tion of 200 

Sommersville,    West    Virginia,    meridian 

marks  at 250-251 

Summit,  California,  elevations  at 407-408,470 

Sunday  Creek,  Washington,  elevations  on.      505 

Sunnyside,  Maryland,  elevations  at 307 

Surrenoy,  Georgia,  elevations  at 874, 380, 382 

Surveys    of  national    domain,    historical 

sketch  of 90-92 

method  of 92-100 

Snahitna  River,  Alaska,  survey  of 131-132 

Sutton,  Frank,  work  of 108,100 

Sutton,  West  Virginia,  meridian  mar  ks  at . .     251 

Svensen,  Oregon,  elevations  at 474 

Swakane  Creek,  Washington,  elevation  on.      484 
Swangers    Creek,   California,     elevations 

on 457,458 

Swan  Junction,  Tennessee,  geographic  posi- 
tion of 259 

Swannanoa,  North  Carolina,  elevation  at. . .      377 

S wart w  ood,  New  York,  elevations  at 323 

Sweet  Hill  triangulation  station.  New  York, 

description  of 223 

Sweets  Crossing,  New  York,  elevations  at.      801 

Sweetwater,  Tennessee,  elevation  at 378 

Sylvester,  A.  H.,  work  of 100, 283, 289 

T. 

Tacoma,  Washington,  elevations  at. .  483, 500, 501 

Taff,  J.  A.,  work  of 48 

Taff,  Alabama,  elevation  at 394 

Talbot,  Tennessee,  elevation  at 378 

Tallapoosa,  Alabama,  elevation  at 404 

Tallasohatchee,  Alabama,  elevation  at 397 

Tanana  River,  Alaska,  survey  of 133-134 

Tatum,  Sledge,  work  of 124,125 

Taylor,  L.H.,  work  of 74 

Taylor,  T.  U.,  work  of 73 

Teanaway,  Washington ,  elevations  at 508 

Temecula,  Califomia,  elevations  at..  401,404,400 
Tennessee,  description  of  astronomic  station 

in 257 

elevations  in 378 

geographic  position  of  points  in 258-200 

geologic  work  in 39 

hydrographic  work  iu 72 

topographio  work  in 102,103 

Tennessee  City,  Tennessee,  geographic  po- 
sition of . 258 

Terrapin,  Alabama,  elevation  at 395 

Terrapin  Creek,  Alabama,  elevations  on.  394, 398 

Terrells  Falls,  Idaho,  elevation  at 472 

Tertiary  fossils,  work  on 07-88 

Teton  ForestReserve,  work  in  andnear .  58-00, 105 
Texarkana,  Arkansas,  meridian  marks  at. .      205 
Texas,  complete  topographio  sheets  cover- 
ing areas  in 135 

elevations  iu 423-455 
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Texas,  hydrographio  work  of 73 

geologic  work  in 42-43 

paleontologio  work  in 63 

topographic  work  in 101, 102, 117, 126 

ThayertviUe,  Maryland,  eleTatlona  at 363, 

366, 366-367 

The  Dalles,  Oregon,  elevation  at 470 

Third  Lake,  New  York,  elevation  at 355 

Third  Yegoa  Creek,  Texas,  elevation  on  . . .      432 

Thorn,  J.  W.,  work  of. 108,100,111,388 

Thomasville,  North  Carolina,  eleraiions  at.     377 

Thompson,  A.  H.,  work  of 104,105 

Thompson,  Gilbert,  work  of 250 

Thompson,  Tennessee,  geographic  position 

of 250 

Thompson  Falls,  Montana,  elevations  at . . .      525 
Thompson  Biver,  Montana,  elevations  on  . .      526 

Thornton,  Idaho,  elevation  at 523 

Thorp,  Washington,  elevations  at 507 

Tidwell,  Tennessee,  geographic  position  of.      250 

Tioga,  California,  elevations  at 460 

Tioga  Center,  New  Y  ork,  elevations  at 305 

Todd,  J.  £.,  work  of 42,54,70,73 

Tomkinson  triangulation  station,  Washing- 
ton, elevation  at 407 

Tommy  East  Rock,  Oregon,  elevation  at 483 

Topographic  Branch,  work  of 00-140 

Topographic  maps,  cost  per  square  mile. ...       04 

lists  of 13^137, 160-161. 152-155 

method  of  printing 06 

scales  of 03-04 

work  on 140-157 

Topographic  surveys  by  States 100-102 

Topographic  surveys  of  national  domain, 

area  covered  by 07-08 

historical  sketch  of 00-02 

methods  of 92-100 

Topography,  allotments  of  funds  to 80 

work  of  division  of 108 

Toppenish,  Washington,  elevations  at 510 

Tower,  G.  W^  work  of 43, 44 

Towns,  Georgia,  elevation  at 374, 370, 382 

TowDsend,  New  York,  elevations  at 310-320 

Trabnco  Canyon  Forest  Seserve,  topogra- 

pliic  work  in 124 

Transit  station  040,  Montana,  description 

of 270-280 

Traverse  work,  metiiods  of 1)2-03, 95 

Trent,  Washinfrton,  elevation  at 510 

Trenton,  New  York,  elevations  at 350 

Trenton  plank  road.  New  York,  elevations  at     346 

Triangulation,  work  in 103-107, 221-201 

Triassic  fossils,  work  on 66 

Tripps  Ferry,  Alabama,  elevation  at 380 

Trout  Creek,  Montana,  elevation  on 525 

Trout  Creek  Peak  triangulation  station, 

Utah,  description  of 270 

Trontdale,  Oregon,  elevation  at 477 

Troy,  Missouri,  elevation  at 413 

Troy,  Washington,  elevation  at 485 

Tucker,  Alabama,  elevation  at 302 

Tucker  Gap,  Alabama,  elevation  at 300 

Tnlalip  Bay,  Washington,  elevation  at . . .  485, 486 

Tunis,  Georgia,  elevation  at 381 

Tunnel,  New  York,  elevations  at 306 
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Turkey  Town  Creek,  Alabama,  elevation 

on 889 

Turner.  H.  W.,  work  of 40-50 

Tnmer,  W.  T.,  work  of 125,467 

Tortle  Blnib  triangulation  station,  Wyom- 
ing, description  of 273 

Tuscola,  North  Carolina,  elevations  at 384 

Tuscor,  Montana,  elevation  at 524 

Twin  Buttes  triangulation  station,  Wyom- 
ing, description  of 270 

Twomey,  Tennessee,  geographic  position  of.      250 

T  womile  Creek,  Oregon,  elevation  on 482 

Twomile  Riffle,  Oregon,  elevation  at 483 

Tweedy,  Frank,  work  of 120 

Tyler,  Nat,  jr.,  work  of 115,411 

Tyler,  Washington,  elevation  at 577 

U. 

Uinta  Forest  Reserve,  descriptions  of  tri- 

angolation  stations  in 268-277 

topographic  work  in 106,121 

Uinta-Sweetwater  County  line  triangula- 
tion,   Utah-Wyoming,    description 

of 272-273 

Umber,  statistics  of  prod  nction  of 87 

Umtannm,  Washington,  elevations  at 508 

Urn tannm  Creek,  Washington,  elevation  on .      508 

UnadiUa,  New  York,  elevations  at 337 

Union,  West  Virginia,  meridian  marks  at. .      251 

Union,  New  York,  elevations  at 305 

Union  Hill,  New  York,  elevations  at 331-332 

University  Station,  North  Carolina,  eleva- 
tion at  377 

Urquhart,  C.F.,  work  of 120 

Utah,  descriptions  of  triangulation  stations 

in  Wyoming  and 268-277 

hydrograpbic  work  in 75 

meridian  marks  in 268 

toiM>graphic  work  in 101, 102, 121 

Udca,  New  York,  elevations  in 344-845 

V. 

Valley  Spring,  Texas,  elevations  at. .  451-452, 453 
Valdise  Station,  North  Carolina,  elevation 

at 377 

Vals,  Missouri,  elevation  at 413 

Vandalia,  New  York,  elevations  at "00, 314 

VanDoren,  N.G.,  work  of IJO, 111 

Van  Eiten,  New  York,  elevations  at 323, 324 

Van  Hise,  C.  R.,  work  of D9-40, 41-42 

Van  Nostrands,  New  York,  elevation  at 361 

Varna,  New  York,  elevations  at 3*26-327 

Vaughan,  T.W.,  workof 43.68 

Veazie,  Washington,  elevations  at 503 

Venetian  red,  statistics  of  production  of . . .       87 

Verdemont,  California,  elevations  at 467 

Vermilion,  Montana,  elevations  at 525 

Vermilion,  New  York,  elevation  at 310 

Vermont,  geologic  work  in 34-35 

topographic  surveys  in 102 

Vernal,  Utah,  meridian  mark  at 268 

Vertebrate  fossils,  work  in 68 

Victor,  California,  elevation  at 468, 460, 470 

Viento,  Oregon,  elevation  at 478 
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Virgin,  Georgia,  elevations  at 381 

Virginia,  geologic  work  in 39,41 

bydrographio  work  in 72 

topographic  sorTeys  in 102 

Virginia,  California,  elevations  at 403 

Vista,  California,  elevation  at 462 

Von  Hagan  Hollow,  Texas,  elevation  at 448 

w: 

W  ake  Up  Riley  Creek,  elevation  on 482 

^akeley  Dam,  New  York,  elevations  at 358 

Wakeley  Pond,  New  York,  elevations  at. . .      358 

Walcott,  C.  D.,  work  of 68-61 

Waldo  Spur,  Washington,  elevation  at 507 

Walker.  A.  M.,  work  of 109.344,388 

Walker  Lake,  Caliromia,  elevations  at 459 

Walleye  Creek,  Texas,  elevations  on 434 

Walllngton,  New  York,  elevations  at 833, 337 

Walnut  Creek,  Texas,  elevation  on 431, 446 

Walworth,  New  York,  elevations  at 336 

Ward,  C.  C,  work  of 464,481 

Ward,  L.  F.,  work  of 65-66 

Ware,  W.J. ,  work  of 75 

Warman,  P.  C,  work  of 142,146 

Warners,  New  York,  elevations  at 339 

Wamerville,  New  York,  elevation  at 830 

Warren,  Minnesota,  meridian  marks  at  . .  261-262 

Warren,  Oregon,  elevations  at 476 

Warrendale,  Oregon,  elevat  ion  at 478 

Warrior  triangulatlon  station,  Maryland, 

description  of 229 

Washington,  completed  topographic  sheets 

covering  areas  in 137 

descriptions  of  triangulation  stations 

in 283-285 

elevations  iu 483-530,500-520 

forestry  work  in 139 

geologic  work  in 51-52, 56-57 

hydrographic  work-in 75 

pnleontologic  work  iu 66-67 

topographic  work  in 101-102, 

117-118, 122-124 
Washington  Forest  Reserve,  topographic 

work  In 106,122-124 

Watch  Mountain,  Texas,  elevation  at 456 

Water,  mineral,  statistics  of  production  of. .  80-90 
Waterloo  triangulation  station,  New  York, 

description  of 224 

Waterville,  Washington,  elevation  at 485 

Watkins,  New  York,  elevations  at 316, 

317-318,319,320 

Watkins  Glen,  New  York,  elevations  at 319 

Watsondale,  Pennsylvania,  elevations  at . .      366 

Watson ville.  New  York,  elevation  at 330 

Waucedah,  Michigan,  elevation  at 412 

Waverly,  New  York,  elevations  at 304- 

305,821,824 
Waverly,  Tennessee,  geographic  position 

of 258 

Waverly  astronomic  station,  Tennessee,  de- 
scription of 257-258 

Wayne,  West  Virginia,  meridian  marks 

at 251-252 

Wayside,  Washington,  elevations  at 407-498 

Webster,  New  York,  elevations  at. . .  331, 885, 336 
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Weed,  W.  H.,  workof 46-47 

Weeks,  F.B.,  workof 58,61 

Weeksville,  Montana,  elevations  at 526 

Welch,  West  Virginia,  meridian  marks  at.      252 

Wellington,  Washington,  elevations  at 494 

Wells,  New  York,  elevations  at 362 

Wells  Bridge,  New  York,  elevations  st 307 

Wellsbarg,  New  York,  elevations  at 304. 322 

Wellsburg,  West  Virginia,  meridian  marks 

at 252 

Wellsviile,  New  York,  elevations  at 302 

Wenache,  Wa.<«hington,  elevation  at 484 

Wenache  River,  Washington,  elevations  on.     484, 

491,492 

Westbranch,  Washington,  elevation  at 499 

West  Candor.  New  York,  elevation  at 324 

West  Canada  Creek,  New  York,  elevations 

on 347,350,357 

Westerlings  Creek,  Texas,  elevation  on  . . .      454 

Westfleld,  New  York,  elevations  at 312 

West  Fork  Mojave  River,  California,  eleva- 
tions on  470 

West  Fulton,  New  York,  elevations  at 330 

West  Harpeth,  Tennessee,  geographic  posi- 
tion of  259 

Westlake,  Georgia,  elevation  at 374, 379,^1 

Weston,  West  Virginia,  meridian  marks 

at 252,253 

Westport,  Oregon,  elevations  at 475 

West  PorUand,  New  York,  elevation  at 312 

West  River,  New  York,  elevation  on 362 

West  Stony  Creek,  New  York,  elevation  on*.      362 
West    Union,    West    Virginia,     meridian 

marks  at 253 

West  Virginia,  cooperative  work  with 99 

description  of  triangulation    stations 

in 225-233 

elevations  in 363-370 

geologic  work  in 37-38 

hydrographic  work  in 72 

meridian  marks  in 233-254 

topographic  work  iu 101, 102, 110.  IU 

WestYeguaCreck,  Texas,  elevations  on  .  428,429 

Wheat  J.  H.,  workof 109,331 

Wbeaton,  Georgia,  elevations  at 874, 380, 382 

Wheeler,  W.  S. ,  work  of 485 

Wheeling,  West  Virginia,  meridian  marks 

at 253 

White,  C.  H..  work  of 37 

White,  David,  work  of 36-37 

White  Bluff,  Tennessee,  geographic  position 

of 258 

White  Church,  New  York,  elevations  at  —      324 

White  Creek,  New  York,  elevation  on 349 

White  Creek,  Texas,  elevations  on 446, 447 

White  Lake,  New  York,  elevations  at  —  354, 356 

White  Pine,  Montana,  elevation  at 525 

White  Pine,  Tennessee,  elevation  at 378 

Wh  ite  Plains,  Alabama,  elevations  at 403 

Whito  River,  Alaska,  survey  of 133-134 

White  River.  Washington,  elevation  on ... .      503 
White  River  Forest  Reserve,  forestry  work 

in 189 

White  Rock,  North  Carolina,  elevations  at .      386 
Wilbarger  Creek,  Texas,  elevations  on 432 


INDEX. 


551 


Widdop  trlangolation  ftAtloii,ntali,  desorip* 

tlon  of. 274 

WU67,A.J.,aidb7 74 

WiUamette  RItw,  Oregofn,  eloTatioii  on  ... .     477 

WilliMDs,  H.  S.,  work  of. 88, 02-03 

W  illiams  Branoh,  A  labftinii,  elevatloii  on . . .  807 
Williamaon,  "Sew  York,  eloTStloiit  at ... .  888, 337 
Williamson,  West  Virginia,  meridian  marks 

at 253-254 

Willis,  Bailey,  work  of 56-57 

Willow  City,  Texas,  elerations  at 446 

Willow  Creek,  Texas,  elevatlona  on 4^, 

418,446,461 

Wilmnrt,  New  York,  ekvations  at 868 

Wi1seyville,Kew  York,  elevations  at.  824,826-826 

Wilson.  H.  M.,  work  of 00, 106, 221, 207 

Wilson  Creek,  Washington,  elevationa  on.  507, 506 
Wilsons  Mills,  North  Carolina,  elevation  at.      876 

Winchester,  Texas,  elevations  at 427 

Windsor,  New  York,  elevations  at 331 

Winfield,  West  Yirginla,  meridian  markaat.      254 

Wlnsor,  Thomas,  work  of 420,423 

Winslow,  Arkansas,  elevation  at 406 

Winton  Place,  Ohio,  elevation  at 410 

Wirt,  W.D.,  work  of 157 

Wisconsin,  completed  topographio  sheets 

covering  areas  in 135 

elevationsin 420 

forestry  work  in 138 

topographio  work  in 101,102,114 

Wolcott,  New  York,  elevations  at 334 

Wulf  Creek,  Washington,  elevation  on 504 

Wolff,  J.  E.,  work  of 84,85 

Wood,  G.M.,  work  of. 142,  lU 

Wood,  Hargraves,  work  of 868,388 

Woodlin,  Montana,  elevation  at 525 

Wood  Spnr,  Idaho,  elevation  at ....,     620 

Wood  worth,  J.  B.,  work  of 83 

Woolley,  Washington,  elevation  at 480 


Page. 

Woroeater,  New  York,  elevatioaa  at 308 

Wra7,D.C.,workof 418,420 

Wright,  Carroll  D.,  Commissioner  of  Labor, 
cited  on  cost  of  collecting  mining 

statistics 19-20 

Wright,  F.  B.,  work  of 40 

Wright  Creek,  Texas,  elevation  on 140 

Wyeth,  Oregon,  elevation  at 478 

Wyoming,  completed  topographio  sheets 

covering  areas  in 137 

descriptions  of  triangolation  stations 

In 266-207 

hydrographio  work  of 75 

meridian  marks  in 268 

topographic  work  in 101, 102, 105, 110-120 

Wymningand  Utah,  descriptions  of  tzlangn- 

latlon  stations  in 268-277 

Y. 

Yakima,  Waahington,  elevations  at 500 

Yakima  River,  Washington,  elevationa  on . .    506, 

507,608,500 

Yankton,  Sonth  Dakota,  elevation  at 418 

Yeates,  W.  S.,  aid  by 72 

Yellow  Creek,  Alabama,  elevation  on 801 

YeDowstone  National  Park,  geologic  work 

In 47-48 

proposed  sonthem  extension  of 60 

Yooemite  National  Park,  topographio  work 

in 124 

Ysadora,  California,  elevations  at 465, 406 

Z. 

Zinc,  statiatloa  of  production  of 70-80 

Zinc  mines  of  New  Jersey,  study  of 35 

Zino  white,  statistics  of  production  of 87 

Zom,G.W.,workof 407 

Zuridh,  New  York,  elevaldoiiattt 837 


[Tirentieth  A  nniiml  Report.] 


The  statate  appioved  March  3, 1879,  eetabliahing  the  United  Statee  Creologioal  Surrey,  oontains  the 
following  provisions : 

"Xhepabliestlonsoi  theGeologicalSurrey  shall  consist  of  the  annnal  report  of  operations,  geological 
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andeoonomio  geology  and  paleontology.  The  annual  report  of  operations  of  the  Greological  Survey 
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wise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientiflo  exchanges 
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106.  The  Colorado  Formation  and  ito  Invertebrate  Fauna,  by  T.  W.  Stanton.     1893.    8o.    288  pp. 
45 pi.    Price  20  cents. 

107.  The  Trap  Dikes  of  the  Lake  Champlain  Region,  by  James  Furman  Kemp  and  Yemon  Free* 
man  Marsters.    1803.    8<^.    62  pp.    4  pi.    Price  10  cents. 

108.  A  Geological  Reconnoissance  in  Central  Washington,  by  Israel  Cook  Russell.    1893.    89.  108  pp. 
12  pi.    Price  15  cents. 

109.  The  Eruptive  and  Sedimeutary  Rocks  on  Pigeon  Point,  Minnesota,  and  their  Contact  Phenom- 
«na,  by  William  Shirley  Bayley.     1893.    8°.    121  pp.    16  pi.    Price  15  cenU. 

110.  The  Paleozoic  Section  in  the  Vicinity  of  Three  Forks,  MonUna,  by  Albert  Charles  Peale.     1893. 
8°.    56  pp.    6  pi.    Price  10  cents. 

111.  Geology  of  the  Big  Stone  Gap  Coal  Field  of  Virginia  and  Kentucky,  by  Marlus  R.  Campbell. 
1893.    8°.    106  pp.    6  pi.    Price  15  cents. 

112.  Earthquakes  in  California  in  1892,  by  Charles  D.  Perrine.    1893.    8°,    57  pp.    Price  10  cents. 

113.  A  Report  of  Work  done  in  the  Division  of  Chemistry  during  the  Fiscal  Years  1891-'92  and 
1892- '93.    F.  W.  Clarke,  Chief  Chemist.    1893.    8*^.    115  pp.    Price  15  cents. 

114.  Earthquakes  in  California  in  1893,  by  Charles  D.  Perrine.    1894.    8°.    23  pp.    Price  5  cents! 

115.  A  Geographic  Dictionary  of  Rhode  Island,  by  Henry  Gannett.    1894.  8*^,  31  pp.   Price  5  cents. 

116.  AGeographicDictionaryof  Massachusetts,  by  Henry  Gannett.  1894.  8^.   126  pp.  Price  16  cents. 

117.  4.  Geographic  Dictionary  of  Connecticut,  by  Henry  Gannett.    1894.   8°.   67  pp.    Price  10  cents. 

118.  A  Geographic  Dictionary  of  New  Jersey,  by  Henry  Gannett.   1894.  8°.  131  pp.  Price  15  cents. 

119.  A  Geological  Reconnoissance  in  Northwest  Wyoming,  by  George  Homans  Eldridge.    1894.    8^. 
72  pp.    4  pi.    Price  10  cents. 

120.  The  Devonian  Syst^u  of  Eastern  Pennsylvania  and  New  York,  by  Charles  S.  Prosser.    1895. 
89,    81  pp.    2  pi.    Price  10  cents. 

121.  A  Bibliography  of  North  American  Paleontology,  by  Charles  Rollin  Keyes.    1894.    89.    251  pp. 
Price  20  cents. 

122.  Results  of  Primary  Triangulation,  by  Henry  Gannett.    1894.  8<^.   412  pp.  17  pi.    Price  25  cents. 

123.  A  Dictionary  of  Geographic  Positions,  by  Henry  Gannett.    1895.    8°.    183  pp.    1  pi.    Price  15 
cents. 

124.  Revision  of  North  American  Fossil  Cockroaches,  by  Samuel  Hubbard  Scudder.    1895.    8®.    176 
pp.    12  pi.    Price  15  cents. 

125.  The  Constitution  of  the  Silicates,  by  Frank  Wlgglesworth  Clarke.    1895.    8°.    109  pp.    Price  16 
cents.  • 

126.  A  Mineralogical  Lexicon  of  Franklin,  Hampshire,  and  Hampden  Counties,  Massachusetts,  by 
Benjamin  Kendall  Emerson.    1896.    8°.    180  pp.    1  pi.    Price  15  cents. 

127.  Catalogue  and  Index  of  Contributions  to  North  American  Geology,  1732-1891,  by  Nelson 
Horatio  Darton.    1806.    8°.    1045  pp.    Price  60  «enu. 

128.  The  Bear  River  Formation  and  iU  Characteristic  Fauna,  by  Charles  A.  White.    1895.    89.    108 
pp.    1 1  pi.    Price  15  cents. 

129.  Earthquakes  in  California  in  1894,  by  Charles  D.  Perrine.    1895.    8°,    25  pp.    Price  5  cents. 

130.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Fred  Boughton  Weeks.    1896.    8°.    210  pp.    Price  20  cents. 

131.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Years  1893  and  1894,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    8^^.    126  pp.    Price  15  cents. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.    1896.    8°.    31  pp. 
Price  5  c^nts. 

133.  Contribnt  ions  to  the  Cretaceous  Paleontology  of  the  Pacific  Coast :  The  Fauna  of  the  KnoxviUe 
Beds,  by  T.  W.  Stanton.    1895.    8^.    132  pp.    20  pi.    Price  15  cents. 
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134.  The  Cambrian  Rooks  of  PennaylTania,  by  Charles  Doolittle  Waloott.  1896.  B9.  48  pp.  15  pi. 
PriceSceiits. 

135.  Bibliography  and  Index  of  Korth  American  Creology,  Paleontology,  Pebrology,  and  lif  ineralogy 
fortheTearl894,  byP.  B.  Weeks.    1896.    8o.    141pp.    Price  15  cents. 

136.  Volcanic  Eocks  of  South  Mountain,  Pennsylvania,  b}*  Florence  Bascom.  1896.  8P.  124  pp.  28 
pi.    Price  15  cents. 

137.  The  Geology  of  the  Fort  Riley  Military  Reservation  and  Vicinity,  Kansas,  by  Robert  Hay. 
1896.    8o.    35  pp.    8  pi.    Price  5  cents. 

138.  Artesian-Well  ProspecU  in  the  AtlanUc  Coastal  Plain  Region,  by  K.H.  Barton.  1896.  S°,  228 
pp.    19  pi.    Price  20  cents. 

1.19.  Geology  of  the  Castle  Mountain  Mining  District,  Montana,  by  W.H.  Weed  and  L.  V.Pirsson. 
1896.    8°.    164  pp.    17  pi.    Price  15  cento. 

140.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Year  1895,  by  Frederick 
Haynes  Newell,  Hydrographer  in  Charge.    1896.    S^.    356  pp.    Price  25  cento. 

141.  The  Eocene  Deposito  of  the  Middle  Atlantic  Slope  in  Delaware,  Maryland,  and  Virginia,  by  Will- 
iam Bullock  Clark.    1896.    8o.    167  pp.    40  pi.    Price  15  cento. 

142.  A  Brief  Contribution  to  the  Geology  and  Paleontology  of  Northwestern  Louisiana,  by  T.  Way- 
*land  Vaughan.    1896.    9°.    65  pp.    4  pi.    Price  10  cento. 

143.  A  Bibliography  of  Clays  and  the  Ceramic  Arts,  by  John  C.  Branner.  1896.  SP.  114  pp.  Price 
15  COLlto. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposito,  by  James  Edward  Todd. 
1806.    8°.    71  pp.    21  pi.    Price  10  cento. 

145.  The  Potomac  Formation  in  Virginia,  by  W.M.  Fontaine.    1806.  8°.  149  pp.  2pL  Price  15  ceuto. 

146.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Miner- 
alogy for  the  Year  1895,  by  F.  B.  Weeks.    1896.    8°.    130  pp.    Price  15  cents. 

147.  Earthquakes  in  California  in  1895,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  oi 
Earthquake  Observations  at  the  Lick  Observatory.    1896.    8o.    23  pp.    Price  5  cento. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Survey,  1880to  1896,  by  F.W.CUrke  and  W.F.Hillebrand.   1897.  89.  306  pp.   Price 20  cento. 

149.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1896,  by  Fred  Boughton  Weeks.    1897.    8o.    152  pp.    Price  15  cento. 

150.  The  Educational  Series  of  Rock  Specimens  Collected  and  Distributed  by  the  United  States 
Geological  Survey,  by  Joseph  Silas  Diller.    1898.    8<'.    400  pp.    47  pi.    Price  25  cents. 

151.  The  Lower  Cretaceous  Grypheas  of  the  Texas  Region,  by  R.  T.  Hill  and  T.  Wayland  Vanghan. 
1808.    8°.    139  pp.    35  pi.    Price  15  cento. 

152.  A  Catalogue  of  the  Cretaceous  and  Tertiary  Planto  of  North  America,  by  F.  H.  Knowlton. 
1808.    8°.    247  pp.    Price  20  cento. 

153.  A  Bibliographic  Index  of  North  American  Carboniferous  Invertebrates,  by  Stuart  Weller.  1898. 
8P.    653  pp.    Price  35  cento. 

151.  A  Gazetteer  of  Kansas,  by  Henry  Gannett.    1808.    8°.    246  pp.    6  pi.    Price  20  cento. 

155.  Earthquakes  in  California  in  1806  and  1807,  by  Charles  D.  Perrine,  Assistant  Astronomer  in 
Charge  of  Earthquake  Observations  at  the  Lick  Observatory.    1898.    8^.  47  pp.     Price  5  cento. 

ir*6.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1897,  by  Fred  Boughton  Weeks.    1898.    8<^.    130  pp.    Price  15  cento. 

160.  A  Dictionary  of  Altitudes  in  the  United  S totes  (Third  Edition),  compiled  by  Henry  Gannett. 
1899.    8o.    775  pp.    Price  40  cents. 

161.  Earthquakes  In  California  in  1898,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1809.    8°.    31  pp.    1  pi.    Price  5  cents. 

162.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1808,  by  Fred  Boughton  Weeks.    1899.    8^^.    163  pp.    Price  15  cento. 

In  preparation : 

157.  The  Gneisses,  Gabbro-Schists,  and  Associated  Rocks  of  South  wustom  Minnesota,  by  Christopher 
Webber  Hall.    1899.    8°.    —pp.    27  pi.    Price— cento. 

158.  The  Moraines  of  Southeastern  South  Dakoto  and  their  Attendant  Deposito,  by  James  Edward 
Todd.    1890.    89.    —  pp.    27  pi.    Price  —  cents. 

150.  The  Geology  of  Eastern  Berkshire  County,  Massachusetto,  by  B.  K.  Emerson.  1809.  8\  139 
pp.    9  pi.    Price  20  cento. 

163.  Flora  of  the  Montana  Formation,  by  Frank  Hall  Knowlton. 

—  Reconnaissance  in  the  Rio  Grande  Coal  Fields  of  Texas,  by  Thomas  Wayland  Vaughan,  includ- 
ing a  Report  on  Igneous  Rocks  from  the  San  Carlos  Coal  Fields,  by  £.  0.  E.  Lord. 

WATER-SUPPLY  AND  IRRIGATION  PAPERS. 

By  act  of  Congress  approved  June  11, 1896,  the  following  provision  was  made: 
'^Provided^  That  hereafter  the  reporto  of  the  Geological  Survey  in  relation  to  the  ganging  of 
streams  and  to  the  methods  of  utilizing  the  water  resources  may  be  printed  in  octavo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of  Rep- 
resentotives,  for  distribution.' 
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Under  this  law  the  following  papers  have  been  published: 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.     1806.    BP,    57  pp.    9pL 

2.  Irrigation  near  Phoenix.  Arizona,  by  Arthnr  P.  Davis.    1897.    8°.    07  pp.    81  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1897.    8<^.    100  pp.    4  pi. 

4.  A  Reconnoissance  In  Southeastern  Washington,  by  Israel  Cook  Russell.    1897.    8P,    96  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great  PUins.  by  Elias  Branson  Cowgill.    1897.    9P.    89  pp.    12  pi. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Haworth.    1897.    8^.    66  pp.    12  pi. 

7.  Seepage  Waters  of  Northern  Utah,  by  Samuel  Fortier.    1897.    8°.    60  pp.    3  pi. 

8.  Windmills  for  Irrigation,  by  £.  C.  Murphy.    1897.    8o    49  pp.   8  pL 

9.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd.    1897.    89.    90  pp.    21  pi. 

10.  Irrigation  in  Heailla  Valley,  New  Mexico,  by  F.  C.  Barker.    1896.    8°.    51  pp.    11  pi. 

11.  River  Heights  for  1896.  by  Arthur  P.  Davis.    1897.    89.    100  pp. 

12.  Water  Resources  of  Southeastern  Nebraska,  by  Nelson  H.  Darton.    1898.    8°.    56  pp.    21  pi. 

13.  Irrigation  Systoms  in  Texas,  by  William  Ferguson  Hutson.    1808.    8°.    67  pp.    10  pi. 

14.  New  Tests  of  Certain  Pumps  and  Water-Lifts  used  in  Irrigation,  by  Osni  P.  Hood.  1898.  8^. 
91  pp.    1  pi. 

15.  Operations  at  River  Stations,  1897,  Part  I.    1808.    8°,    100  pp. 

16.  Operations  at  River  Stations,  1897,  Part  II.    1898.    8<>.    10U200pp. 

17.  Irrigation  near  Bakersfield,  California,  by  C.  £.  Grunsky.    1898.    8^.    96  pp.    16  pi. 

18.  Irrigation  near  Fresno,  California,  by  C.  E.  Grunsky.    1898.    8^.    94  pp.    14  pi. 

19.  Irrigation  near  Merced,  California,  by  C.  E.  Grunsky.    1899.    8°.    59  pp.    11  pi 

20.  Experiments  with  Windmills,  by  T.  O.  Perry.    1809.    8^.    97  pp.    12  pi. 

21.  Wells  of  Northern  Indiana, by  Frank  Leverett.    1899.    8°.    82  pp.    2  pi. 

22.  Sewage  Irrigation,  Part  II,  by  George  W.  Rafter.  '  1899.    8°.    100  pp.    7  pL 

23.  Water-right  Problems  of  the  Bighorn  Mountains,  by  Elwood  Mead.     1899.    8°.    62  pp.    7  pi. 

24.  Water  Resources  of  the  State  of  New  York,  Part  I,  by  George  W.  Rafter.  1899.  8^.  00  pp. 
13  pi. 

25.  Wator  Resources  of  the  State  of  New  York,  Part  II,  by  George  W.  lUfter.  1800.  8^.  101-200 
pp.    12  pi. 

26.  Wells  of  Southern  Indiana  (Continuation  of  No.  21),  by  Frank  Leverett    1800.    8°.    64  pp. 

27.  Operations  at  River  Stations  for  1898,  Part  I.     1800.    8^.    100  pp. 

28.  Operations  at  River  Stations  for  1808,  Part  II.    1809.    8<3.    101-  200  pp. 

20.  Wells  and  Windn^ills  in  Nebraska,  by  Erwin  H.  Barbour.    1890.    8^.    85  pp.    27  pi. 

30.  Water  Resources  of  the  Lower  Peninsula  of  Michigan,  by  Alfred  C.  Lane.    1800.  8^.   07  pp.   7  pi. 

In  preparation : 

31.  Lower  Michigan  Mineral  Waters,  by  Alfred  C.  Lane. 

32.  Water  Resources  of  Porto  Rloo.  by  Herbert  M.  Wilson. 

TOPOGRAPHIC  MAP  OF  THE  UNITED  STATES. 

When,  in  1882,  the  Geological  Survey  was  directed  by  law  to  make  a  geologio  map  of  th^  United 
States,  there  was  in  existence  no  suitable  topographic  map  to  serve  as  a  base  for  the  geologic  map. 
The  preparation  of  such  a  topographic  map  was  therefore  immediately  begun.  About  one-flfth  of  the 
area  of  the  country,  excluding  Alaska,  has  now  been  thus  mapped.  The  map  i.<t  published  in  atlas  sheets, 
each  sheet  representing  a  small  quadrangular  district,  as  explained  under  the  next  heading.  The 
separate  sheets  are  sold  at  5  cents  each  when  fewer  than  100  copies  are  purchased,  but  when  they  are 
ordered  in  lots  of  100  or  more  copies,  whether  of  the  same  sheet  or  of  different  sheets,  the  price  is  2 
cents  each.  The  mapped  areas  are  widely  scattered,  nearly  every  State  being  represented.  About 
000 sheets  have  been  engraved  and  printed;  they  are  tabulated  by  States  in  the  Survey's  "List  of 
Publications,"  a  pamphlet  which  may  be  had  on  application. 

The  map  sheets  represent  a  groat  variety  of  topographic  features,  and  With  the  aid  of  descriptive 
text  they  can  bo  used  to  illustrate  topographic  forms.  This  has  led  to  the  projection  of  an  educational 
series  of  topographic  folios,  for  use  wherever  geography  is  taught  In  high  schools,  academies,  and 
colleges.    Of  this  series  the  first  folio  has  been  issued,  viz : 

1.  Physiographic  types,  by  Henry  Gannett,  1808,  folio,  consisting  of  the  following  sheets  and  4  pages 
of  descriptive  text:  Fargo  (N.  Dak.-Minn.),  a  region  in  youth;  Charleston  (W.  Ya.),  a  region  in 
maturity;  Caldwell  (Kans.),  a  region  in  old  age;  Palmyra  (Ya.),  a  rejuvenated  region;  Mount  Shasta. 
(Cal.),  a  young  volcanic  mountain;  Eagle  (Wis.),  moraines;  Sun  Prairie  (Wis.),  drnmllns;  Donald- 
sonville  (La),  river  flood  plains;  Boothbay  (Me.),  a  fiord  coast;  Atlantic  City  (N.  J.),  a  barrier-beach 
coast. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATES. 

The  Geologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topographic  and 
geologic  maps.  The  atlas  is  issued  in  parts,  or  folios,  progressively  as  the  surveys  are  extended,  and 
is  designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  rectangnlar  districts 
(designated  quadrangles)^  bounded  by  certain  meridians  and  parallels.    The  unit  of  survey  is  also  the 
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anlt  of  pablication,  and  the  maps  and  descriptiona  of  each  rectangular  district  are  issued  as  a  folio  of 
tiie  Geologic  Atlas. 

Each  folio  contains  topographic,  ideologic,  economic,  and  stractural  maps,  together  with  textual 
descriptions  and  explanations,  and  is  designated  by  the  name  of  a  principal  town  or  of  a  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  have  been  adopted,  a  " library  edition "  and  a  "field  edition."  In  both  the 
sheets  are  bound  between  heavy  paper  covers,  but  the  library  copies  are  permanently  bound,  while 
the  sheets  and  covers  of  the  field  copies  are  only  temporarily  wired  together. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  public  libraries  and  educational  institutions. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  which 
are  priced  accordingly.    Prepayment  is  obligatory.    The  folios  ready  for  distribution  are  here  listed : 


Ko. 

1 

2 

3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 
18 


20 
21 
22 

23 

24 
25 

26 

27 

28 

29 


80 


Ifame  of  sheet. 


Livingston 

Kinggold { 

Plaoerville 

Kingston 

Sacramento 

Chattanooca 

Pikes  Peak* 

Sewanee 

Anthracite-Crest- 
ed Butte.  ( 
Harpers  Ferry. .  .< 

Jackson 


State. 


EstiUville 


1 


Fredericksbu  rg . .  I 

Staunton | 

Lassen  Peak 

Knozville / 

Marys  ville 

Smsrtsville 


19     Stevenson 


31 

32 

33 
34 
35 
86 
87 
38 
39 
40 
41 
42 
43 


Cleveland  . . . 
Pikeville  .... 
McMinnville 

Nomini 


Three  Forks 

Loudon 

Pocahontas / 

Morristown 


Piedmont 


KevadaCity: 

Nevada  City. 

Grass  Valley. 

Banner  Hill . 
Yellowstone  Na- 
tional Park: 

Gallatin 

Canyon  

Shoshone  

Lake 

Pyramid  Peak  . . . 

Franklin 

Briceville 

Buckhannon 

Gadsden 

Pueblo 

Downie  ville 

Butte  Special 

Truckee 

Wartburg 

Sonera 

Nueces 

Bid  well  Bar 


Montana.. 

Georgia... 

Tennessee 

California. 

Tennessee 

California. 

Tennessee 

Colorado.. 

Tennessee 

Colorado.. 

Virginia.. 

WestVa.. 

Maryland. 

California. 

Virginia . . 

Kentucky. 

Tennessee 

Maryland. 

Virginia.. 

Virginia.. 

WestVa.. 

California 

Tennessee 

N.Carolinai/ 

California.  I 

California. 

Alabama. . 

Georgia... 

Tennessee  j 

Tennessee 

Tennessee 

Tennessee  ^ 

Maryland.'! 

Virginia..) 

Montana..! 

Tennessee 

Virginia . . 

West  Va. . 

Tennessee 

Virginia . . 

Maryland. 

West  Va.. 


California. 


Limiting  meridians.  Limiting  parallels. 


Area,  in 
square 
miles. 


Price, 

in 
cents. 


I 


! 


1210 
1210 

120° 


lioo-llio 
850-850  30' 

120°  80'-121c 
840  30'-86o 

12P-1210  80' 
850-850  30' 

1050-1050  30' 

850  30'-86o 

IO60  45'-107o  15' 

770  30'-78o 

1200  30'-121o 

820  30' -830 

770-770  30' 

790-790  30' 

1210-1220 

830  30'-84o 

1210  30'-122o 
1210-1210  30' 

850  30'-86o 

840  30'-85o 
850-850  30' 
850  30'-86o 

760  30'-77o 

1110-1120 
840-840  30' 

8I0-8I0  30 
830-830  30 

790-790  30' 


00'  25"-121o  03'  45" 
01'  35"-121o  05'  04" 
57'  05"-121o  00'  25" 


Wyoming. 

California. 
Virginia.. 
WestVa.. 
Tennessee 
West  Va. . 
Alabama  . 
Colorado . . 
California. 
Montana.. 
California. 
Tennessee 
California. 

Texas  

California. 


1120 


lioo-ino 


1200-1200  30' 

790-790  30' 

840^840  34)' 

800^00  30' 

860-860  30 

1040  30'-105o 

1200  30-1210 

29'30"-112o  36' 42" 

1200-1200  30' 

840  30'-85o 

120O-120O  30' 

1000. 1000  30' 

1210-1210  30' 

*  Out  of  stock. 


450_4«o 
340  30'-36o 

380  30'-39o 
350  30'-'36° 
380  30'-39o 
850-350  80' 
380  30'-39o 
350-350  30' 
38©  45'-39o 

390-390  30' 

380-380  30' 

360  30'-37o 

380-380  30' 

380-380  30' 

400-4JO 

350  80'-3tfo 

390-390  30' 
390-390  80' 

340  30'-35o 

350-350  80' 
350  30'-36o 
350  30'-36o 

380-38O  30' 

450-460 
350  30'-36o 

370-370  30' 

360-360  30' 

390-390  30' 


390  13'  50"-89o  17'  16" 
390  10'  a2"-39o  13/  50/ 
390  13'  50"-39o  17'  16" 


440-450 


380  30'-39o 

380  30'-39o 

36'-36o  30' 
380  30'-39o 
340-340  30' 
380-38O  30' 
390  30'-40O 
450  59'  28"-46o  02'  54»' 
»90-.39o  30' 
360-360  30' 
370  30-380 
290  30'-30o 
390  30'-40o 


3,354 

980 

932 
9G9 
932  I 
975  I 
932 
975  I 
465  I 

925  I 

938  ! 

957 

938 

938  ': 

3,634 

925  I 

925  i 
925 

980  ! 

975 
960  ' 
9C9 

938 

3,354 
969 

951 

963  I 

025 


11.65 
12.09 
11.65 


3,412 


932 

932 

963 
932 
986 
938 
919 

22.80 
025 
963 
944 

1,035 
918 


25 

25 

25 
25 
25 
23 
25 
25 
50 

25 

25 

25 

25 

26 

25 

25 

25 
25 

25 

25 
23 
25 

25 

50 
25 

25 

25 

25 


50 


75 


25 

25 

25 
25 
25 
50 
25 
50 
25 
25 
25 
25 
25 
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X 


ADVERTISEMENT. 


No.  I     Naroe  of  sheet. 


44 


40 
50 
51 


Tazewell 


•{I 


45  Boise 

46  Kichraond 

47  •  London 

48  Tenmile  Diatrict 
Special. 

Hoaeburg 

Holyoke { 

Big  Trees 


State. 


Virginia . . 
West  Va.. 

Idaho 

Kentucky 
Kentucky- 
Colorado.. 


Oregon 
Mass  .. 
('onn  .. 


California. 


Limiting  meridians. 


81°  30'-82o 

llfto-llflo  30' 

840-84°  30' 

840-84°  80' 

106°  8'-100o  16' 

1230-123°  30' 

72°  30'-73° 

1200-120°  30' 


Limiting  parallels. 


Area,  in  Prioe, 


sqiiare 
miles. 


37°-37°  30' 

43°  30'-44° 

•  37°  80'-3«o 

«7°-37o  30' 

39°  22'  30"-39°  30'  30" 

43°.43°  80' 
42°-42°  30' 
38°-38o  30' 


950 

864 

944 

950 

55 

871 
885 
938 


in 
cents. 


25 

25 
25 
25 
25 

25 

50 
25 


STATISTICAL  PAPERS. 

Mineral  Resources  of  the  United  States,  1882,  by  Albert  Williams,  Jr.  1883.  8°.  xvii,  813  pp.  Prioe 
50  cents. 

Mineral  Resources  of  the  United  States,  1883  and  1884,  by  Albert  Williams,  Jr.  1885.  8°.  xiv,  1016 
pp.    Price  00  cents. 

Mineral  Resources  of  the  United  States,  1885.  Division  of  Mining  Statistics  and  Technology.  1886. 
8°.    vii,  576  pp.    Price  40  cents. 

Mineral  liesources  of  the  United  States,  1880,  by  Dayid  T.Day.    1887.   8°.   Yiii,813pp.   Price  50  cent* 

Mineral  Resources  of  the  United  States,  1887,  by  David  T.Day.    1888.    8°.  vii,  832  pp.    Price  50  cents. 

MineralliesourcesoftheUnited  States,  1888.  by  David  T.Day.    1800.    8^  vii,  652  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1880  and  1890,  by  David  T.  Day.  1892.  8°.  viil.  671  pp. 
Price  50  cents. 

Mineral  Resources  of  the  United  States,  1801,  by  David  T.  Day.    1803.    8°.  vii,  630  pp.    Prioe  50  cents. 

Mineral  Resources  of  the  United  States,  1892,  by  David  T.  Day.    1893.    8°.  vii,  850  pp.    Price  50 cents. 

Mineral  Resources  of  the  United  States,  1893,  by  David  T.  Day.    1804.    8°.  viii.810pp.    Price  50  cents. 

On  March  2,  1803,  the  following  provision  was  included  in  an  act  of  Congress  : 

"Prori(/ed,  That  hereafter  tlie  report  of  the  mineral  resources  of  the  United  States  shall  be  issued 
as  a  part  of  the  report  of  the  Director  of  the  Geological  Survey.*' 

In  compliance  with  this  logialation  the  following  reports  have  been  published: 

Mineral  Resources  of  the  United  SUtes,  1894,  David  T.  Day,  Chief  of  Division.  1895.  8°.  xv,  646 
pp.,  23  pi. ;  xix.  735  pp.,  6  pi.    Being  Parta  III  and  IV  of  the  Sixteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1895,  David  T.  Day,  Chief  of  Division.  1896.  8°.  xxiii, 
542  pp.,  8  pi.  and  maps;  iii,  543-1058  pp.,  0-13  pi.  Being  Part  III  (in  2  vols.)  of  the  Seventeenth 
Annual  Report. 

Mineral  Resources  of  the  United  States,  1806,  David  T.  Day,  Chief  of  Division.  1897.  8°.  xii,  642 
pp.,  1  pi. ;  643-1400  pp.    Being  Part  V  (in  2  vols.)  of  the  Eighteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1897,  David  T.  Day.  Chief  of  Division.  1808.  8°.  viii, 
651  pp.,  11  pi. ;  viii,  706  pp.    Being  Part  VI  (in  2  vols.)  of  the  Nineteenth  Annual  Report. 

The  money  received  from  the  sale  of  the  Survey  publications  is  deposited  in  the  Treasury,  and  the 

Secretary  of  the  Treasury  declines  t-o  receive  bank  cheeses,  drafts,  or  jiostage  stamps;  all  remittances, 

therefore,  must  be  by  money  ordks,  made  payable  to  the  Director  of  the  United  States  Geological 

Survey,  or  in  currency— the  exact  amount.     Correspondence  relating  to  the  publications  of  the 

Survey  should  be  addressed  to — 

Tub  DiRBci'OB, 

United  States  Gsolooical  Survbt, 

Washington,  D.  C. 
Washington,  D.  C,  September,  1899. 


[Take  this  leaf  out  aod  paste  the  separated  titles  upon  three  of  yonr  cataloffae 
carfls.  The  flrat  aud  aecoDd  titles  need  no  addition;  over  the  third  write  that 
subject  under  which  yon  would  place  the  book  iu  yonr  library]. 


LIBRAB7  CATALOGUE  SLIPS. 

United  States.    Department  of  the  interior.     (  U.  S.  geological  survey.) 
Twentieth  annual  report  |  of  the  |  United  States  geological 
survey  |  to  the  |  secretary  of  the  interior  |  1898-99  |  —  |  Charles 
1).  WaI<iott  I  director  |  —  |  In  seven  parts  |  —  |  Part  I. — Dipector*8 
^  report,  including  triaugnlation  and  spirit  leveling  [-VII. — Explo- 

{  rations  in  Alaska  in  1898]  |  [VignetteJ  | 

^  Washington  |  government  printing  office  |  1899 

8°.    7  parts  iu  8  Tols. 

CONTBNT8 : 

Part      I.  Director's  rejiort,  inoladin /<  triangulatiun  and  spirit  leveling. 

Part    II.  General  geology  and  paleontology.  • 

Part  III.  Precious-metal  mining  districts. 

Part  IV.  Hydrography. 

Part     v.  Forest  reserves. 

Part   VI.  Mineral  resouroesof  the  United  States,  1808.  Metallic  products,  coal, 

and  coke. 
Fart   VI  (continued).  Mineral  resources  of  the  United  States,  1898.    Nonmetal- 

lio  products,  except  coal  and  coke. 
Part  VII.  Explorations  in  Alaska  in  1898. 


u 


Walcott  (Charles  Doolittle). 

Twentieth  annual  report  |  of  the  |  United  States  geological 
survey  |  to  the  |  secretary  of  the  interior  |  1898-99  I  —  |  Charles 
D.  Walcott  I  director  |  —  |  In  seven  parts  |  —  |  Part  I. — Director's 
^  reportf  including  tri angulation  and  spirit  leveling  [-VII. — Explo- 

rations in  Alaska  iu  1898]  |  [Vignette]  | 
Washington  |  government  printing  office  |  1899 
8o.    7  parts  in  8  vols. 
[UNrrsD  States.     Departtnetit  of  the  interior.    {U.  S.  geological  eurvey.) 


Twentieth  annual  report  |  of  the  |  United  States  geological 
survey  |  to  the  |  secretary  of  the  interior  |  1998-99  |  —  |  Charles 
D.  W^alcott  I  director  |  —  |  In  seven  parts  |  —  |  Part  I. — Director's 
ll  report,  including  triangulation  and  spirit  leveling  [-VII. — Explo- 

?  rations  in  Alaska  in  1898]  |  [Vignette]  | 

^  Washington  |  government  printing  office  |  1899 

8°.    7  parts  in  8  vols. 
[United  States.    Departmetit  of  the  interior.     (U.  S.  geological  eurvep. 


II 


/ 


